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ICOMVHF Mobile 

Amateur Communications using Space Age Techniques 



The best 2 meter 
multimode mobile 
on the market today, the 
IC-290A has features to make 
multimode mobile a snap. 2 VFO's 
5 memories, priority channel, memory and 
band scanning, squelch on SSB, selectable AGC and NB 
and RIT. Touchtone ™ encoding provided with HM-8 
microphone standard. 


6 meter mobile 
at its best with the 
IC-560, a multimode 
mobile transceiver for working 
FM repeaters or sideband simplex, 
local or DX, 3 memories, 2 VFO's, scanning, 

squelch on SSB. 


Sensible 

and affordable, the 1C-22U 
offers simplicity with ease of operation. 

Easy to use push buttons for up and down 
tuning. 800 channels at the push of a button. 
4 MHz coverage. EX-199 optional remotable 
frequency selector. 


ICOM's smallest 2 meter FM mobile, the IC-25A offers 
extremely compact size (5 l A w x 2" x7" deep) without 
sacrificing features: 25 watts, 5 memories, 2 scanning 
systems, priority channel, 2 VFO's and touchtone™ HM-8 
microphone standard._ 
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AH Mated specifications are approximate and subject to change without notice or obligation. All ICOM radio* significantly exceed FCL regulations limiting spurious emission* 
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T he Saturn V is a high technology 

microwave downconverter featuring 
State-of-the-Art electronics for 
general microwave usage in the frequency 
range of 2.0 to 2.5 Ghz. The Saturn V is a 
40db Gain Microwave Communication 
system designed for the experimenter and 
quality conscious amateur. The Saturn V is 
designed to be mounted with a clean line of 
sight (50 to 60 miles) of the transmission 
tower in the area. 

Oesign/Performance features: 

• High Gain: 40db typical • Low Noise: 2-2.5 
db • Tuning Range: 2-2.5 Ghz • High Selec¬ 
tivity: 30 db • Dynamic Range: 60 dbmv • 
Output Impedance: 75 ohms • Range: Line 
of Sight: 200 miles • Tunes 54 thru 75 Mhz 
IF Frequency (channels 2-6) • 20" Dia. 




Parabolic Antenna • No-drift temperature 
compensated VCO • Dish mounted down- 
converter eliminates external antenna • 
Precision regulated power supply • 60' 
cable, cable adapters, brackets and hard¬ 
ware included • 6 month warranty 


Suggested Retail. S245.00 

Summer Special. $169.99 
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Industries t.m. 


4558 Auburn Blvd., Suite 208 

Sacramento, California 95841 (916) 454-2190 
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far above average! 


With the new TR5 


COMING SOON: 

RV75 Synthesized VFO 
featuring the Drake "VRTO” 

• Frequency Synthesized for crystal-controlled 
stability • VRTO (Variable Rate Tuning Oscillator’) 
adjusts tuning rate as function of tuning speed 

• Resolution to 10 Hz • Three programmable fixed 
frequencies for MARS. etc. • Split or Transceive 
operation with main transceiver PTO or RV7S 

’ Patent pending 


versatility and value are spelled DR AKE... 



YNAMIC 

RANGE 


The dynamic range of the TR5 Is unexcelled by any transceiver in Its class. The TR5 s 
greater than 0 dBm third order intercept point (85 dB two-tone dynamic range) at 20 
kHz spacing can be achieved only by the use of a passive diode-ring double balanced 
mixer Drake was the first to bring this technology to the Amateur market with a 
high-level mixer in the TR7 


Reliable 

SERVICE 

When you purchase a TRS. or any Drake product, you acquire a product of the latest 
production techniques, which provide reliable performance 

Yet with a product as sophisticated as one of today's transceivers, after-sales 
service Is a must. Ask any Drake owner. Our Customer Service Department has a 
reputation second to none 

Accessories 

Drake is the only Amateur Radio manufacturer who offers a full complement of 
accessories to satisfy almost every desire the HF Amateur may have This wide 
selection allows any operator to assemble a station which meets his needs, and 
assures compatible interfacing and styling instead of a desk full of equipment with 
a variety of styling and poor operation as a system 

Kilowatt 

amplifier 

Everyone wants to be heard! The accessory L75 and its 3-500Z (1200 watts PEP 
input) and a decent antenna will do the trick. This rugged self-contained amplifier/ 
power supply will put the TRS on an even footing with the best of them. 

Engineering 

The TRS and all Drake Transceivers, are backed by the best in engineering The TRS 
is the result of an extensive engineering effort, combining proven past techniques 
and ideas with new state of the art concepts. 

As a result, the TRS will not be superceded by a new model every six months It 
represents a true radio communications value that will provide many years of 
operating enjoyment. 

See your Drake dealer 


Features, availability and prices subject to change without notice or obligation 

or write for n i#r 

additional information. H. L. UKAKt 
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introducing a new dimension... 


C0MPIITERI2ED ANTENNA CONTRA 
FROM PRO-SEARCH™ 



CURRENT 


Programmable 
Keyboard and 
Functions 


For Contesters, 

DX'ers, Handicapped 
Operators and General 
Purpose Ham 
Operators:_ 

The Most Advanced 
Antenna Control 
Available... 

■ The Only 
Computerized Unit 

■ The Only Talking 
Unit 

■ The Only Scanning 
Unit 

■ The Only 
Programmable Unit 

■ The Only Automatic 
Braking Unit 

Contesters: 




' . 




Pro-Search seeks out a 
pre-programmed heading, plus 
stores various common head¬ 
ings and automatically scans 
for those rare multipliers, 
giving the operator hands-free 
operation and more time for 
contesting. 

DX'ers: 

Pro-Search loads in short path 
and long path headings and 
with the touch of a button, the 
system works between both 
headings Plus you have all of 
the other features of the Pro- 
Search to aid you in catching 
that rare DX station. 
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Current Heading 
Display 


Last Heading Display 
and Visual Confirmation 
of Computer Instructions 


and Memory 


Pro-Search Is 
Adaptable To Many 
Systems, Simple 
To Install. _ 

No modifications are 
necessary. 

Disconnect your 
present antenna 
control system and 
connect ours. 

Pro-Search is presently 
used with HAM M. 
HAM-II, III. IV. and T’X 


Handicapped Operators: 

Pro-Search offers ease of 
operation . . . control the entire 
system with just one touch. A 
talk loop...vocally calls out the 
headings, allowing blind opera¬ 
tors to accurately program and 
hear their headings. 


Other models will be 
available to work with 
the HDR-300, etc. 

To Order: 


1-800-325-4016 
1-314-994-7872 (Missouri) 

Or write: 


General Purpose Operators: 

Pro-Search has numerous 
uses. 

Pre-set beam headings for 
SKEDS. VHF WORK, and many 
others. Current headings can 
be read, by displaying the 
present directions with LEDS. 
Pro-Search also displays and 
stores the last heading worked, 
which can be recalled by the 
Auto-Locate system with the 
touch of a button. 


Pro-Search Electronics 
A Division of Wurdack and 
Associates, Inc. 

10411 Clayton Road 
Suite 305 

St. Louis, Missouri 63131 

•Patent Pending 
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Observation 
& Opinion 


This month I present a guest editorial by one of our authors, Gary O'Neil, N3GO Gary feels that operating procedures on 2-meter 
fm need to be changed and offers his suggestions. Alf Wilson, W6NIF, editor. 


When the subject of Amateur Radio slips into a casual conversation, I spend a great deal of energy playing the 
role of recruiter. If successful enough at motivating an individual to join the family, I like to make his transition 
painless. 

My latest recruit, although a licensed Amateur, had been inactive for some time. With a bit of persistence and 
a great deal of encouragement, I was able to pry him out of the closet and sell him on the virtues of 2-meter fm. 
After some shopping around, he was able to locate a nice compact 2-meter fm rig and carefully proceeded with 
the neat installation of his new acguisition into the family car. 

Formerly an a-m operator on the high frequency bands, but having some appreciation for channelized line-of- 
sight communications, he correctly deduced that a lengthy CQ would not be necessary. After listening to the 
limit of his patience, he decided to try "CQ, CQ CQ this is WA2— listening for any calls. What say somebody 
please?" He was answered immediately, welcomed to 2 meters, and quickly informed he was using incorrect 
procedure. On a few occasions that followed, he tried several variations of CQ with similar results until a neigh¬ 
borhood ham informed him, "You just don't call CQ on 2 meters!" 

After a week or more of announcing he was listening on frequency to all of his available channels without re¬ 
sponse, he retreated back into the closet concluding that 2 meters is not used for talking. If current procedures 
were effective, I would be less likely to agree with him, but personal observations tend to support his comment 
The "acceptable" procedure is not only ineffective, it is cold and uninviting. 

The use of "listening on" or "monitoring" implies, "Call me if you have something important, otherwise I 
would rather not talk to anybody," Personally, I can justify only two reasons for calling a listener: 

1.1 know the person and I have something to discuss. 

2. The person appears to have equipment trouble and should be made aware of it. 

Another classic is, "QRZ the frequency?" If there truly is a stupid question, this one fits the category. Several 
hours of silence are broken by "QRZ . . . This is N2—I” This in turn is followed by — what else? Why, several 
hours of silence of course. Did that person really detect somebody calling him? The truth is, I am supposed to 
interpret the announcement as a CQ and give him a cal! — I think. 

Clearly, if one announces he is listening, he is being self-contradictory; for at that moment, he is in fact talking 
and unable to receive. The obvious idea here is that the listeners wish to let other listeners know that they are 
not listening alone. Stated another way, they want everybody to hear them listening. On many occasions, I 
have heard stations respond by calling the listener after perhaps 30 seconds or so of inactivity. You guessed it — 
the listener got impatient and went off to listen somewhere else. 

Collectively, these procedures tend to discourage and minimize 2-meter activity, which today is in competi¬ 
tion with the TV cable industry. If we don't demonstrate our intentions to keep it active, we could very likely 
lose the 2-meter band. If it continues to appear we are going the way of CB, the FCC may decide to take early 
corrective action before the situation becomes uncontrollable. If the extreme sounds far-fetched (that is, the 
total loss of 2 meters), consider the "egg on the face" circumstances that CB has created for the FCC. How 
many times does one run out of gas before he starts watching the fuel gauge? The broadcast industry may or 
may not have a powerful lobbying organization, but why take the risk? 

Aside from the legal ramifications, what is the problem with making Amateur Radio operating procedures at 
least spectrally universal? Why is calling CQ such a “no-no" on fm and shamefully sinful on a repeater especial¬ 
ly? Why the concern with regard to the occasional use of a practical and informative operating procedure even 
though it differs from a habit created by a narrow view of the Amateur Radio disciplines? 

Different modes, for convenience or efficiency, use formal operating procedures for very good reasons,such 
as high-volume traffic handling; but I fail to understand why a desire to communicate on 2 meters, in a manner 
similar to communications carried on in the high-frequency spectrum, needs to be initiated differently. Lengthy 
calls on 2 meters are in no way very useful and in the case of repeater operation, the procedure is even undesir¬ 
able, but a short CQ can at the very least be tolerated. 

Announce your desire to chat and assume listeners are present. CQ sounds like "seek you" and is perhaps 
key to its origin. More important, CQ invites conversation with newcomers and may just open a lot of doors. 
The use of abbreviations, Q-signals and slang creates the impression of a clique organization closed to outsid¬ 
ers. The image that 2 meters exhibits today discourages more than encourages, and I for one am bewildered by 
how it all began. 

Lately, when I am coaxed into a ham radio demonstration, I hide my 2-meter rig, tune up on 40 and introduce 
my new recruits to some good-old-fashioned ham radio hospitality. When they are just about hooked, I take 
them out to the car, key up the local autopatch, and call their family to encourage their support. Then I immedi¬ 
ately shut off the rig and send them home. If I ever happen to hear them calling CQ on the local machine, we will 
likely have a very nice chat. When we finally sign, they will never know that they goofed. 

Gary O'Neil, N3GO 
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I have written to the ARRL asking 
that the full-wave pattern (Fig. 2-47) 
be further qualified in the text and 
identified as that associated with a 
harmonic antenna. I understand that 
a new edition of the Antenna Book is 
in process. 

Warren U. Amfahr, W0WL 
Des Moines, Iowa 


one-wavelength 
versus full-wave 

Dear HR: 

Several correspondents have indi¬ 
cated an error in my January, 1982, 
article, "A Neglected Antenna for 40 
and 80 Meters." 

There can be a difference between 
a one-wavelength and a full-wave an¬ 
tenna. The one-wavelength reference 
pattern in my article was taken from 
Fig. 2-47 of the thirteenth edition 
ARRL Antenna Book. The text does 
not qualify this pattern as that of a 
harmonic antenna or a full-wave an¬ 
tenna, although it should. 

If the one-wavelength wire were 
end fed, it would then theoretically 
match the reference pattern. End 
feeding would cause currents on 
each end of a one-wavelength wire to 
be out of phase; the antenna would 
qualify as a full-wave antenna and 
therefore nulls would appear broad¬ 
side to the plane of the antenna. The 
center-fed, full-wavelength configu¬ 
ration will cause currents to flow in 
phase on both halves of the dipole. 
The result will be increased radiation 
from the sides of the antenna with 
the minimum lobe at the ends, and 
not as my reference pattern shows. 

Using half-wave attachments to 
the open-wire feedline and selecting 
the proper impedance as I have 
shown in my article is still a good idea 
for maintaining a near omni-pattern. 


cheapie coax 

Dear HR: 

Gary O'Neil's article on traps in the 
October, 1981, issue of ham radio, 
page 10, was the answer to one of my 
antenna problems. I made a pair of 7- 
MHz traps to add to a 40-meter an¬ 
tenna for temporary or emergency 
use so it could be used on 40 or 80. 

One of the other hams at work said 
he needed some traps for an antenna 
he wanted to build, so I took Gary's 
article to work for him to read at 
lunch. Several days later he said he'd 
made a pair of traps for 10 meters and 
they worked well. 

Then he made a pair for 20, and 
crazy things started happening. One 
trap grid-dipped at 14 MHz and the 
other at 16 MHz. Investigation re¬ 
vealed that the 16-MHz trap was 
wound with a scrap of cheapie grade 
coax that had about 55 to 60 percent 
coverage by the outer conductor. 
The trap was rewound with a piece of 
good grade coax and it dipped at 14 
MHz. Cheapie coax may be good for 
some things, but for traps, no cotton- 
pickin' way. 

Wayne Stump, WB4AHZ 
Lake Worth, Florida 

good night! 

Dear HR: 

I'd like to respond to the comments 
of W6BQD in the January issue. The 
gentleman should recall the Biblical 
parable about attending to the beam 
in one's own eye before worrying 
about the dust mote in someone 
else's. For example, the best insult he 
could come up with for hams who 


like amusing phonetics is to liken 
them to folks from the "CB bands." 
The phrase is just as silly, grammati¬ 
cally, as 73s: it means Citizen Band 
bands. 

While cute phonetics can easily be 
a problem for DX work, they 
shouldn't be for native speakers of 
English. Moreover, the clean ones are 
a lot easier to remember. For exam¬ 
ple, who could forget Under Forbid¬ 
den Skies? Try it in standard phonet¬ 
ics. I don't know about low-band 
voice, but these memory aids are very 
common on 2 meters — and an awful 
lot of 2-meter ops, including myself, 
have never used a CB. 

I think the FCC's objection to the 
use of Q signals on voice should also 
extend to the use of 73 — even 
though I use it myself, as well as a 
very common Q signal or two. The 
philosophy is the same: these were 
intended as abbreviations in CW 
work. There are some hams who 
don't know all of the Q signals, and 
(according to W6BQD) there are 
quite a few who don't know how to 
use the numbers right. Maybe we 
should all try good night for a 
change. It takes no more time to say, 
and it's a lot friendlier. 

Phyllis M. Gilmore, KA6NFD 
Colton, California 


the other guy 

Dear HR: 

Your request to appeal to Chair¬ 
man Fowler to "seek a relaxation of 
the projected cuts" is not, I hope, 
typical of all Amateurs. 

We have requested reduction of 
government spending and govern¬ 
ment controls — but some people 
think it should be for the "other 
guys," and not where it affects 

_ rt 

me. 

As Amateurs, we should step in 
and offer our help to replace the ser¬ 
vices that the government will no 
longer provide. We probably can do it 
better and at less expense. 

John Waterhouse, KA2GXS 
East Aurora, New York 
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TUNERS mi 


16 

MODELS 


MFJ-941C 300 Watt Versa Tuner II 

Has SWR/Wattmeter, Antenna Switch, Baiun. Matches everything 1.8-30 MHz: dipoles, vees, 
random wires, verticals, mobile whips, beams, balanced lines, coax lines. 



Fastest selling MFJ tuner . . . because it has 
the most wanted leatures at the best price 
Matches everything from 1.8 30MHz: dipoles, 
inverted vees. random wires, verticals, mobile 
whips, beams, balanced and coax lines 
Run up to 300 watts RF power gut|M 
SWR and dual range wattmeter (300 & 30 
watts lull scale, lorward/rellected power) Sensi 
tive meter measures SWR to 5 watts 


Flexible antenna switch selects 2 coax lines, 
direct or through tuner, random wire/balanced line, 
or tuner bypass tor dummy load 

12 position efficient airwound inductor tor 

lower losses, more watts out 
Built-in 4:1 balun lor balanced lines 1000V 
capacitor spacing 

Works with all solid state or tube rigs 
Easy to use. anywhere. Measures 8x2x6 ", has 


SO 239 connectors. 5 way binding posts, tin 
ished m eggshell white with walnut grained sides. 

4 Other 300W Models: MFJ 940B, $79.95 
( + $4). like 941C less balun. MFJ-945, $79.95 
(+ $4), like 941C less antenna switch MFJ-944, 
$79.95 (+ $4), like 945. less SWR/Wattmeter. 
MFJ-943. $69.95 ( + $4). like 944 less antenna 
switch Optional mobile bracket tor 941C. 940B. 
945, 944 $3 00 


MFJ-900 VERSA TUNER MFJ-949B VERSA TUNER II MFJ-962 VERSA TUNER III 


MFJ-900 


* 49 ; 


Matches coax, random wires 1 8 30 MHz 
Handles up to 200 watts output; efficient air 
wound inductor gives more watts out 5x2x6" 
Use any transceiver, solid state or tube 
Operate all bands with one antenna 
2 OTHER 200W MODELS: 

MFJ-901. $59.95 (-t- $4). like 900 but includes 
4 1 balun for use with balanced lines 
MFJ-16010, $39.95 (+$4). tor random wires 
only Great lor apartment, motel, camping, opera 
lion Tunes 1 8 30 MHz 


MFJ-949B 

95 

( + S4) 

MFJ's best 300 watt Versa Tuner II. 

Matches everything trom 1.8 30 MHz. coax, 
randoms, balanced lines, up to 300W output, 
solid state or tubes. 

Tunes out SWR on dipoles, vees. long wires, 
verticals, whips, beams, quads 

Built-in 4:1 balun. 300W, 50 ohm dumm y load 
SWR meter and 2 range wattmeier (300W & 30W) 

6 position antenna switch on front panel. 12 
position air wound inductor, coax connectors, bind 
mg posts, black and beige case 10x3x7". 




MFJ-962 


* 229 ! 


Run up to 1.5 KW PEP, match any teed line 
from 1 8 30 MHz 

Built-in SWR/Wattmeter has 2000 and 200 
watt ranges, forward and reflected 

6 position antenna switch handles 2 coax lines 
(direct or through tuner), wire and balanced lines 
4:1 balun. 250 pf 6KV cap 12 pos inductor 
Ceramic switches Black cabinet, panel 

ANOTHER 1.5 KW MODEL MFJ961. $189.95 
(+ $10). similar but less SWR/Wattmeter. 

MFJ-10. 3 tool coax with connectors, $4.95. 


MFJ-984 VERSA TUNER IV MFJ-989 VERSA TUNER V 



Up to 3 KW PEP and it matches any leedline. New smaller size matches new smaller ngs — 

1 8 30 MHz. coax, balanced or random only 10 3/4Wx4 1/2Hx14 7/8D" 

10 amp RF ammeter assures max power at 3 KW PEP. 250 pf 6KV caps. Matches coax, 

mm SWR SWR/Wattmeter. lor /ref. 2000/200W balanced lines, random wires 1 8 30 MHz 

18 position dual inductor, ceramic switch Roller inductor. 3 digit turns counter plus spin 

7 pos. ant switch 250 pi 6KV cap 5x14x14 ner knob lor precise inductance control to get 

300 watt dummy load 4:1 ternle balun. that SWR down 

3 MORE 3 KW MODELS: MFJ 981, $239 95 Built-in 300 watt. 50 ohm dummy load. 

(+$10), like 984 less ant switch, ammeter Built in 4:1 lemte balun. 

MFJ-982. $239.95 ( + $10). like 984 less am Built in lighted 2% meter reads SWR plus tor 

meter. SWR/Wattmeter MFJ 980. $209.95 ward/retlected power 2 ranges (200 & 2000W) 

( + $10), like 982 less ant switch 6 position ant. switch. Al cabinet Tilt bail 


To ordor or for your nearest dealer | 

CALL TOLL FREE ■ 
800-647-1800 ® 


For tech info , order or repair status, or calls 
outside continental U S and inside Miss . call 
601 323 5869 

• All MFJ products unconditionally guaranteed lor 
one year (except as noted). 

• Products ordered from MFJ are returnable within 
30 days for full refund (less shipping). 

• Add shipping & handling charges In amounts 
shown in parentheses 


Write lor FREE catalog, over 80 products 

ME I ENTERPRISES, 
Ivll W INCORPORATED 

Box 494. Mississippi State. MS 39762 


More Details? CHECK-OFF Page 100 
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CHICAGO AMATEURS HAVE WON AN ANTENNA RESTRICTION FIGHT . A new ordinance would have 
permitted the installation of radio communications towers and satellite receiving dishes 
only as part of a "planned unit development" and would have required a special use per¬ 
mit as well. There are no current height limitations in that city covering Amateur in¬ 
stallations, but had local hams not acted quickly, the ordinance could have meant a sud¬ 
den death to new Amateur growth there, as well as having been a bad precedent which other 
cities might have copied. 

Chicago Hams Quickly Organized under attorney Jim O'Connell, W9WU. They deluged their 
aldermen with telephone calls and letters, and on February 25th, O'Connell appeared at a 
City Council meeting. Near the close of that hearing an amendment was introduced, by the 
bill's original sponsor, which would exempt antennas and towers erected by federally 
licensed Amateur Radio operators from the ordinance proposal. O'Connell felt that Ama¬ 
teur Radio would probably receive the needed exemption. 

TRANSMITTERS CAUSING INTERFERENCE IN THE 440-MHz REGION have been T-Hunted down by 
Santa Barbara, California, Amateurs. These devices, which may be either locators for 
off-shore oil drilling or "sounders" for oil exploration, were noted to cause RFI as far 
as 60 miles away. At least one of these transmitters was found on a U.S. Coast and Geo¬ 
detic Survey concrete benchmark along the Southern California coastline, completely un¬ 
attended. Some Amateurs feel these devices may pose a public safety hazard in addition 
to disrupting UHF communications. 

Another Site , 30 miles from the first, was discovered quite by accident. This time, 
however, a frequency near 1.6 MHz was being used. Both "boxes" bore labels written in 
French, and each appeared to transmit digital data signals in two distinct modes. Mea¬ 
surements made by Amateurs also indicated these units produce spurious radiation in the 
980-MHz region when switching modes. 

What Is Not Known is to whom these units belong and what purpose they serve. The FCC 
has reportedly been informed of their existence. At least one unverified rumor claims 
these are but two of several such devices that will eventually run the length of both 
coastlines. 

A ONE TIME EXCEPTION IS BEING MADE BY THE FCC regarding the renewal of club and mili- 
tary recreation station licenses. If you held such a license and it expired between 
March 11, 1977, and July 14, 1980, you can file for renewal before June 1, 1982, and have 
the request granted. Not included are repeater WR prefix callsigns, even if one was your 
club's call. As far as the FCC is concerned, WR callsigns for repeaters is a dead issue. 

THE COMMISSION HAS DENIED a Petition for Reconsideration on its recent relaxation of 
the Amateur identification rules (P.R. Docket 80-136). The petitioner wanted a change 
in the wording of the new I.D. rules but the FCC ordered the new rules to stand as im¬ 
plemented. Also denied were RM-3137, which would have raised the power limits on parts 
of the 2-meter and 3/4-meter bands up to 2 kilowatts dc (in order to encourage more EME 
communications); and RM-3181, a proposal to reduce legal power limits of hf radioteleg¬ 
raphy from 1 kilowatt to 250 watts. 

A NOTICE OF PROPOSED RULE MAKING AND A NOTICE OF INQUIRY concerning the expansion of 
radiotelephony on the hf bands has been issued by the Commission. P.R. Docket 82-83 
specifically addresses radiotelephone expansion on 20 meters, while the NOI deals with 
methods to be used to implement such an expansion, along with the question of additional 
phone expansion throughout the hf spectrum. The FCC did note that there had been seven 
petitions in regard to the subject, and that while all were in general agreement con¬ 
cerning the 20-meter proposal, there was a wide divergence of views about other hf phone 
allocations. The comment cutoff date is July 1st, with reply comments due August 2nd. 

REGION I OF THE IARU HAS ALREADY FILED IN OPPOSITION to the ARRL proposal for expan - 
sion of U.S. radiotelephone privileges below 14.2 MHz, stating that permitting U.S. Ama¬ 
teurs (who would be running high power and directional antennas) into that spectrum 
would adversely affect the operation of foreign hams who run low power and very basic 
equipment. They also noted the decline in sunspot activity which in turn is leading 
many Amateurs away from 15 and 10 meters and onto 20. Region I feels that an influx of 
high-power U.S. stations could make Amateur operations in other parts of the world im¬ 
possible, thus causing some to move their phone operations into the CW segment of the 
band. The shared use of portions of 20 meters by some European government and fixed 
services was noted as well. 

ORBITAL SCHEDULES for Oscar 8 and for the UOSAT (Oscar 9) are available from ARRL 
headquarters for an SASE with "one unit of first-class postage attached." Send your 
request to the Club and Training Department, ARRL, 225 Main St., Newington, CT 06111. 
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CONSIDER THE 


You know of its reputation in Amateur 
Radio. But did you know of its world¬ 
wide uses in commercial/industrial 
communications networks? ATR-6800’s 
are communicating over land-lines, via 
satellite, and on HF/VHF radio links all 
over the world. They’re teaching 
Morse Code on military bases around 
the country and operating as TELEX & 
TWX terminals. We offer engineering 
expertise for your particular require¬ 
ment be it Data Encryption, Computer¬ 
ized Training or any special interest. 
ATR-6800 with 9” video monitor and 
one plug-in Applications Module... 
$2495. Companion MX-80 printer... 
$699. Contact the “REAL-WORLD” 
at MICROLOG CORP. 18713 Mooney 
Drive, Gaithersburg, Md. 20879. TEL: 
(301) 258-8400. TELEX: 908153. You’ll 
be pleasantly surprised. 


MICROLOG 
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a quad owner switches 


Which is the better 
antenna, quad or Yagi? 

Read this dialogue 
to find out why a well- 
known ham switched to Yagis 
after using a quad for years. 

Thousands of words have been published about 
the relative merits of cubical quads and Yagi anten¬ 
nas, and probably millions of hours have been spent 
in on-the-air debates of the matter. 

Quad proponents claim their square-shaped, 
three-dimensional antennas have more gain than 
Yagis do — perhaps as much as 2 dB more. To sup¬ 
port their contention, they point to various studies of 
the two antenna types. But on the other hand, Yagi 
boosters claim there is little or no difference in the 
performance of the two antenna types — and they 
can point to research supporting their contentions. 

This article will never settle such a long-standing 
controversy, but it does tell an interesting story 
about the experiences of one ham who became frus¬ 
trated with his quad and switched to Yagis. Probably 
lots of people have become frustrated and replaced 


one kind of antenna with another, but this ham took 
the trouble to actually measure the gain of his old 
and new antennas under controlled conditions. What 
he learned should be of interest to others who want a 
big signal but are limited to a single tower on a city 
lot. 

Our story is about Dave Bell, W6AQ, the motion 
picture producer who made "The Ham's Wide 
World," "Moving Up to Amateur Radio," and most 
recently "The World of Amateur Radio." An avid 
DXer, he installed a large multi-element quad on a 
70-foot self-supporting tower at his Hollywood Hills 
home. The quad had a 27-foot boom, with three 
elements on 20 meters, four elements on 15, and five 
elements on 10. The quad design is a popular one 
that has appeared in the ARRL Handbook and ARRL 
Antenna Book tor many years. 

Based on the often-quoted finding that a quad 
delivers the gain of a Yagi 1.8 times its boom length, 1 
Dave was hoping to come out even with nearby DX- 
ers using Yagis up to, say, 48 feet long. But years of 
slugging it out in the pileups convinced him the quad 
just wasn't delivering that kind of gain. Sometimes, 
in fact, the big quad came out second best to small 
trap tribanders in the Los Angeles area: 

The painful decision to scrap the quad actually 

By Wayne Overbeck, N6NB, and Dave Bell, 
W6AQ, c/o California State University, Fuller¬ 
ton, Department of Communications, Fullerton, 
California 92634 
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came when my friend Bernie, W6PJX, took me in a 
tong-path piteup into Europe. He's using a TH3 (a 
three-element tribander) with a reflector that tilts as if 
a 60-pound owl crash-landed on it. That indignity, 
plus being regularly bested on 20 by TH6s (also tri¬ 
band Yagis), forced me to hear what my pals had 
been telling me. My razor sharp mind started count¬ 
ing alternatives to the quad — alternatives that 
would fit on a 50-foot-wide lot. Let's see, there's the 
Yagi and... 

A major manufacturer (Hy-Gain) had just an¬ 
nounced a new line of five-element monoband Yagis 
with relatively short booms — antennas that could be 
stacked on Dave's existing tower without creating an 
excessive windload or a neighborhood revolution. A 
"Christmas tree" stack of these close-spaced Yagis 
is about as big an array as most Amateurs on a city 
lot could swing, Dave felt. So he ordered the new 
Yagis. 



The new stack of monoband Yagis at W6AQ; they work 
great, but don't look up at them from the patio below! (See 
text ) 


3 EL YAGI 

32 BOOM 06AQ 

(2058AI 


3 EL QUAD 
27' BOOH 
06AQ 

TH-2 (REFERENCE) 


FREQUENCY HUH/1 



5 EL YAGI 06AQ 
(I33BA) 


4 EL QUAD 06AQ 


TH-2 (REFERENCE) 


the gain measurements 

Before Dave took down the big quad, we meas¬ 
ured its forward gain on all three bands, using the 
techniques described in two previous articles. 2 ' 3 
Briefly, the technique involved placing a reference 
antenna (a small two-element tribander) atop a 
trailer-mounted 70-foot tower beside Dave's an¬ 
tennas. 

In these tests, a station about 20 miles away (but 
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clearly line of sight from Dave's hilltop location) pro¬ 
vided a steady signal for gain comparisons between 
the quad and the reference antenna at various points 
across the 10, 15, and 20 meter bands. The relative 
gain of the two antennas was measured and record¬ 
ed, using a Drake R-4C receiver with the AGC turned 
off and an audio decibel meter reading the output. 

The quad was then taken down and replaced with 
the three close-spaced Yagis. The 20-meter beam 
was placed on top, with the 10 in the middle and 15 
on the bottom of the stack, using 7.5 foot vertical 
separation between antennas: 

The 20-meter Vagi is on the top of my stack for 
two reasons: 1) It's the first one Hy-Gain got into 
production and consequently the first one I put up; 2) 
The twenty ought to be the farthest from the ground, 



The final stacking arrangement, with the IO meter Yagi at a 
right angle to the others. This configuration produced more 
gain on 10 meters than the in line arrangement, but is it real¬ 
ly 2-dB down in beauty? 


/ think, though / get kidded about it. / called Kit Kit 
terer at Hy-Gain to ask his opinion of the twenty on 
top and he said that was the obvious place for it but 
their ads showed it in typical Christmas tree fashion 
because that arrangement was more esthetically 
pleasing. II know it's heresy, but / don't think anten¬ 
nas are measurable in terms of esthetics.) The IO¬ 
meter antenna was next to arrive, so it went on the 
tower next, and finally the 15-meter beam arrived 
and there you have it. 

Even discounting any new antenna owner's antici¬ 
pation of better results, / got and am getting far bet¬ 
ter on-the-air reports with the new Yagis. 

There is only one complaint / can voice about the 
Hy-Gain stackables, as they call them. It is somewhat 
unsanitary to sit beneath them inasmuch as the 
birds, who never cared for my quad, are absolutely in 
love with all of those straight branches / put up for 
them. When walking beneath my Christmas tree, the 
best advice is. don't look up. 

To verify Dave's on-the-air observations about the 
relative superiority of the new Yagis, we repeated the 
gain measurements, using exactly the same hard¬ 
ware and test procedure as with the quad. The port¬ 
able tower was positioned in the same place and the 
same reference antenna was used, with the same 
station providing the test signal again. The reference 
antenna was even stored indoors during the interval 
between tests to assure that its performance would 
not deteriorate. The only thing different during these 
second tests was that a stack of Yagis was now on 
Dave's tower where the big quad had been. Dave 
even measured the new coaxial cables against the 
old: 

A friend of mine came upon a lot of new RG-213 at 
a bargain, so / of course bought some to use with the 
new Yagis. When I realized that it would present a 
variable in Wayne's measurements, / measured its 
loss. When the four-year-old RG-8 came off the 
quads. / measured its loss too. Predictably, the 213 
and RG-8 were identical at 28 MHz. The old coax is 
feeding a pair of two-meter antennas and my low 
band wires now. 

To standardize the height of each new antenna at 
the 70-foot boom height used in the prior tests, 
Dave's tower was lowered for the tests of the 20- and 
10-meter Yagis, which were 15 and 7.5 feet, respec¬ 
tively, up the mast from the top of the tower. Thus 
each Yagi was measured at exactly the same height 
as the old quad. 

The results of the test, shown in fig. I, were no 
surprise to Dave because of his on-the-air ex¬ 
periences, but the extent to which the Yagis outper¬ 
formed a quad of about the same size surprised 
everyone else. 
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Replica of W6AQ's quad set up for testing at N6NB. After 
careful pruning, its gain improved but still didn't match the 
gain of several Yagis that were tested on the same tower. 


the results 

At every single frequency where a reading was 
taken, the Yagis were superior to the quad, often 
dramatically so. On both 15 and 20 meters, the Yagis 
were typically 3 dB better than the quad. That makes 
as much difference as doubling the transmitter 
power output! 

The 10-meter Yagi also outperformed the quad, 
but by a lesser margin, apparently due to interaction 
problems. The 10-meter Yagi's gain fell considerably 
below the manufacturer's specifications, while the 
measured gain of the 15- and 20-meter arrays was 
close to specifications (thus lending credibility to 
those specifications, especially since the original pro¬ 
totypes were undoubtedly measured in the clear; 
that is, unstacked). But we wondered if the 10-meter 
beam was performing as it should, even though it ex¬ 
hibited a good SWR and nearly 30 dB of front-to- 
back ratio. 

To find out, we rotated the 10-meter beam 90 
degrees on the mast, turning its boom to a right 
angle in relation to the 15- and 20-meter booms. Re¬ 
measuring the gain without changing anything else, 
we found that the 10-meter antenna's gain had in¬ 
creased almost exactly 1 dB all across the band. Ob¬ 
viously, there were — and probably still are — inter¬ 
action problems on 10. 

To show you that the demon antenna expert is 
really just a pussycat, after measuring 1 dB or so bet¬ 
ter gain when the IO meter beam was swung 90 de¬ 
grees, Wayne suggested we swing it back into line! 

/ couldn't believe it! "It'll gain at least 2 dB in beau¬ 
ty, " he explained. "Humbug," said /, and the IO¬ 
meter beam remained pointed off in its own direc¬ 
tion, louder and prouder. 


Another surprising thing we discovered in the IO¬ 
meter tests was that the quad's gain abruptly fell off 
above 28.7 MHz. Up to that frequency, the quad's 
gain was close to that of the Yagi and it exhibited a 
seemingly normal front-to-back ratio (about 20 dB). 
But suddenly the quad's gain plunged downward; its 
gain was nearly 15 dB below the reference tribander 
at 29.0 MHz! However, rotating the quad revealed an 
incredible phenomenon: the quad had nearly 20-dB 
back-to-front ratio above 29.0 MHz. The reflector 
had ceased to function as such, and the first director 
had become a reflector! 

My face is red, but / have my excuses in place. 
First of all, ten was basically deserted during the 
four-year period that I used the quad. Second, I rare¬ 
ly operate above 28. 7. Third, my inherent laziness 
allows me to work stations "off the back" if signal 
levels are mutually acceptable. 

Little did / know that in my case "off the back" 
could have been better than "off the front" since / 
never observed that curiosity. Had / done so / prob¬ 
ably would have chalked it up as a long-path contact, 
though / doubt there are many long-path openings 
between L. A. and Detroit. 

Frankly, / can't imagine the cause of the quad's 
not knowing which end was which unless mother 
nature took her toll on my solder joints and gremlin 
capacitances hexed the poor old wire monster. 

repeating the experiment 

Dave's quad was a faithful reproduction of a very 
popular design — one that has appeared in many edi¬ 
tions of the ARRL publications. Several well-known 
DXers with years of antenna-building experience had 
helped build Dave's quad. Did they incorrectly 
measure the elements on all bands? Or had old age 
set in? Was there really something wrong with 
Dave's quad, or could this be viewed as an indict¬ 
ment of quads in general? 

As we looked at the data, it was apparent Dave's 
quad wasn't performing as well as would be ex¬ 
pected on any band — not just on 10 meters where it 
abruptly developed backward directivity halfway up 
the band. And it seems unlikely the elements were 
mismeasured on all three bands. 

Then was the quad badly mistuned? Perhaps, but 
nowhere does the ARRL Handbook description of the 
antenna say the dimensions given may not work, and 
that each antenna must be individually tuned if it is to 
work correctly. If every cubical quad must be in¬ 
dividually tuned after it is installed, whereas Yagis 
can be simply cut to published dimensions, that 
would be a real disadvantage of quad antennas. 

To explore some of these questions, we built 
another cubical quad identical to Dave’s, very care- 
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fully cutting the elements to the dimensions given in 
the ARRL Handbook. We put it atop the trailer- 
mounted 70-foot tower and placed the reference 
TH-2 beside it on another 70-foot tower. Since a 
variety of other antennas had already been measured 
in this test configuration, we could compare this new 
quad against a variety of different Yagis, both mono¬ 
banders and tribanders. 

When we put up the replica of Dave's quad, it was 
not resonant anywhere near the proper place in any 
band. In all instances, the elements turned out to be 
much too long in our installation, resulting in back¬ 
ward directivity much like that observed on 10 meters 
with Dave's quad. Using SWR plots made with the 
antenna at its full height as an indicator of reso¬ 
nance, we gradually shortened each driven element 
until it was resonant near the middle of the appropri¬ 
ate band. 

Next, we calculated the percentage longer or 
shorter that the reflectors and directors were suppos¬ 
ed to be with respect to the driven elements, using 
the Handbook dimensions. The result was an anten¬ 
na that faithfully reproduced the design concept of 
the Handbook quad: the reflectors and directors 
were the same percentage longer and shorter than 
the driven elements as in the original design, 
although the actual dimensions of all the elements 
were much shorter than those given in the Handbook. 
In working with wire antennas, we have often found 
that the correct dimensions for a given frequency 
may vary somewhat from those published, depend¬ 
ing on the size and type of wire, whether the wire is 
bare or covered, etc. 

Once we had completed these adjustments, we 
got good results — but not as good as some cubical 
quad devotees would predict. Across the 20-meter 
band, the quad averaged about 1 dB less gain than a 
similar-size four-element Yagi that we had tested on 
the same 70-foot tower in the same place, using the 
same feedline and the same TH-2 as a reference 
(with the TH-2 also in the same place). On 15, the 
quad was consistently 2 dB down from a five- 
element Yagi we'd tested on the same tower. And on 
10, the quad was about 0.5 dB down from a five- 
element Yagi — until we reached the frequency 
where the quad reversed its directivity. At that point, 
its gain dropped many, many dB below the Yagi's. In 
both on-the-air tests using skip signals and local 
measurements of directly radiated signals, we found 
the quad to be an excellent triband antenna, but no 
match for monoband Yagis of the same size. 

Ah, you say, but this was a comparison of a tri¬ 
band quad against monoband Yagis and therefore 
unfair to the quad. To find out how well the quad 
would work as a monobander with elements for just 
one band, we tested it as a five-element 10-meter 


quad (that is, with the 15- and 20-meter elements 
removed). The extra elements made virtually no dif¬ 
ference: if anything, the quad was a little better on 10 
meters with the 15- and 20-meter elements than 
without them, altough the resonant frequency was a 
little lower with the extra elements. Even as a mono¬ 
bander, the quad still didn't match the gain of a 
similar size Yagi. 

conclusion 

What does all of this prove? Well, it suggests that 
Dave's quad wasn't working quite as well as it should 
have been. With patience and pruning, it could have 
been made to work a little better, but probably not as 
well as his new Yagi stack. 

And that, really, was what Dave's experiment was 
all about: he wanted to know which antenna system 
is the best bet for someone who lives on a typical 
city-size lot as he does. Monster long-boom anten¬ 
nas (either quads or Yagis) were out of the question, 
but a stack of Yagis with relatively short booms was 
feasible — as was a multi-element quad. And Dave 
found out the stack of Yagis was the better per¬ 
former. 

Shortly after we finished testing the second ver¬ 
sion of the Handbook quad, Jim Lawson's article 
based on computer analyses of quads and Yagis ap¬ 
peared in ham radio* Lawson concluded that an 
ideal long-boom quad might deliver up to half a dB 
more gain than a similar size Yagi, but that in the real 
world, optimizing a cubical quad may be so difficult 
as to make this theoretical gain advantage illusory. 
(Lawson also pointed out that tuning any big anten¬ 
na near the ground is a sure way to guarantee that it 
will not be correctly tuned at its working height. If 
you want to optimize a quad, be prepared to 
repeatedly raise and lower it — or borrow someone's 
“cherry picker.") 

Our field tests of quads and Yagis have produced 
much the same conclusion as Lawson's theoretical 
analyses. In years of measuring the gain of quads 
and Yagis, we have yet to find any long-boom quad 
in the real world that performs as well as an equal 
size Yagi. 

We don't claim any of this settles the quads- 
versus-Yagis controversy for all time, but neither do 
we suggest that you try to hold your breath until 
Dave Bell switches back to a cubical quad! 
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Introducing incredible tuning accuracy at an incredibly 
affordable price: The Command Series RF-3100 
31-band AM/FM/SW receiver* No 
other shortwave receiver brings in 
PLL quartz synthesized tuning and 
all-band digital readout for as low a 
price. : The tuner tracks and “locks" 
onto your signal, and the 5-digit dis¬ 
play shows exactly what frequency 
you're on. 

There are other ways the RF-3100 
commands the airways: It can travel 
the full length of the shortwave band 
(that's 1.6 to 30 MHz). It eliminates interference when 
stations overlap by narrowing the broadcast band. 

It improves reception in strong signal areas with RF 
Gain Control. And the RF-3100 catches Morse 


communications accurately with BFO Pitch Control. 
Want to bring in your favorite programs without lifting 
a finger? Then consider the Panasonic 
RF-6300 8-band AM/FM/SW receiver 
(1.6 to 30 MHz) has microcomputerized 
preset pushbutton tuning, for program¬ 
ming 12 different broadcasts, or the 
same broadcast 12 days in a row. Auto¬ 
matically. It even has a quartz alarm 
clock that turns the radio on and off to 
play your favorite broadcasts. 

The Command Series RF-3100 and 
RF-6300. Two more ways to roam the 
globe at the speed of sound. Only from Panasonic. 

•Shortwave reception will vary with antenna, weather conditions, operators 
geographic location and other factors An outside antenna may be required lor 
maximum shortwave reception 
Based on a comparison ol suggested retail prices 



This Panasonic Command Series 
shortwave receiver brings the state of the art 
closer to the state of your pocketbook. 




Panasonic. 

just slightly ahead of our time. 
























dipole antenna 
over sloping ground 


Even slightly uneven ground 
beneath your antenna 
can have a big effect 
on the pattern 


Charts in numerous publications show the eleva¬ 
tion patterns of a horizontal dipole at various heights 
above ground. These patterns assume perfectly con¬ 
ducting flat ground. For horizontally polarized 
waves, the perfectly conducting ground is normally a 
good assumption. But for those who don't live over 
flat terrain, is the effect of uneven or sloping earth 
significant? 

A friend who lives on a hill informed me that, of his 
three antennas at 35, 50, and 100 feet (10.6, 15, and 
30.5 meters) the lower-height antenna gave consis¬ 
tently better results on 10-meter DX. I therefore 
decided to investigate the effects of sloping ground 
under an antenna. The results are quite interesting. 


F LA YEP 



fig. 1. Dipole located at a height above ground which 
results in an elevation pattern that matches the arrival 
wave angle. 


optimum wave angle 

The ideal antenna system will be optimized in per¬ 
formance by placing the antenna at a height above 
the ground that will match the vertical elevation 
angle to that of the propagation wave, as in fig. 1. It 
has been found that the vertical wave angle for a 
New Jersey-to-London path is inversely proportional 
to frequency 1 (see table 1). Note that the mean verti¬ 
cal wave angle is 22 degrees on 40 meters, 11 
degrees on 20 meters, 7 degrees on 15 meters, and 5 
degrees on 10 meters. 

A possible cause for higher vertical wave angles 
being useful at lower frequencies is D-layer absorp¬ 
tion. This absorption, which is more significant at 
lower frequencies, increases at lower vertical wave 
angles because the signal travels further within the D 
layer. Since D-layer absorption is a function of ioni¬ 
zation level, the wave on low frequencies may favor 
higher angles in the daytime. Also, for a given ioniza¬ 
tion-layer height, shorter-range communications 
involve higher vertical wave angles. Lawson 2 dis¬ 
cusses useful wave angles. Good data on optimum 
vertical wave angles for DX Amateur communica¬ 
tions for varying diurnal, seasonal, and solar cycles 
and frequencies is sorely needed. 

dipole over flat ground 

To find the vertical wave angle of a horizontal 
dipole over flat ground, see fig. 2. The dipole at 
height, h, above the ground has an image antenna an 
equal distance below ground. The reflected wave 
may be considered as emanating from this image 
antenna. The reflection from ground of a horizontally 
polarized wave also introduces an additional 180- 
degree phase shift. The incoming direct and reflected 
waves arrive at points A and B in the same phase, 
since they are both on the advancing plane-wave 
front. The reflected wave must advance the addi- 

By Randy Rhea, IM4HI, 4414 Brockett Creek 
Drive, Tucker, Georgia 30084 
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tional distance from A to the image antenna and 
therefore suffers additional phase shift plus the 180- 
degree reflection. Therefore, the two waves don't 
arrive in phase. 

There are certain elevation angles, a, for a given 
antenna height that will result in the extra path 
length, 5, being 180 degrees. This 180 degrees will 
add to the reflected 180-degree phase shift and result 
in the two waves adding in phase, which will cause a 
maximum in the elevation pattern. Additional maxi¬ 
ma will occur when S = 540 degrees, 900 degrees, 
1260 degrees, and so on. (For a mathematical deriva¬ 
tion of this effect, refer to Appendix 1.) The total 
phase shift. A, is equal to 5 + 180 degrees: 

A = 2h sin (a) + 180° (1) 

This equation can be solved for h in terms of A and a: 

, = A -180° (2) 

2 sin (a) 


By setting A = 560 degrees (first maximum of the 
pattern) and a equal to the optimum vertical wave 
angle for each frequency band, the optimum antenna 
height for each band can be determined. 

When a from the measured data of the London-to- 
New Jersey path is used, an interesting result occurs. 
The heights for 40 through 10 meters are 240, 472, 
738, and 1033 electrical degrees respectively. The 
electrical height, h, of the antenna may be converted 
to the physical height in feet, hp by the relationship 



where /is the frequency in megahertz. This results in 
optimum antenna heights of 94, 92, 96, and 101 feet 
(28.7, 28, 29, and 30.8 meters) for 40 through 10 
meters respectively. The inherent uncertainties of the 
variables and the pattern width involved don't war¬ 
rant specifying the height to the nearest foot, but the 
interesting fact is that heights of 90 to 100 feet match 
quite well useful wave angles for 40 through 10 
meters. 

dipole over tilted ground 

A dipole over sloping ground is shown in fig. 3. 
The dipole is at a height, h, above the ground imme¬ 
diately below the antenna, at the base of a vertical 
supporting structure. The true electrical height, h e , is 
slightly less and is the distance from the antenna at B 
to the ground along a line perpendicular to the 
ground. 

The image antenna also lies on the perpendicular 
line at a distance h e below ground. The first effect of 
tilted ground, therefore, is to lower the effective 
height of the antenna. This effect is rather small, 
however. 

A large ground tilt of 11 degrees reduces the effec¬ 
tive height of an antenna 100 feet (30.5 meters) high 
by only 1.8 feet (0.5 meter). A much more significant 
factor is the effect on the reflection angle at R of the 
ground tilt. For a mathematical derivation of the 
additional phase shift. A, refer to Appendix 2. The 
formula for phase shift is shown in eq. 4. 


table 1. Arrival wave angle from England to the New Jersey coast (from reference 1). 



angle below which 

angle above which 

angle above which 


signals arrived 99% 

signals arrived 50% 

signals arrived 99% 

frequency 

of the time 

of the time 

of the time 

(MHz) 

(degrees) 

(degrees) 

(degrees) 

7 

35 

22 

10 

14 

17 

11 

6 

21 

12 

7 

4 

28 

9 

5 

3 
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(6) 


A = 2h cos (y) sin (a — y) + 180° (4) 

Solving this equation for h in terms of A, a, and y, 
we have 

h = _4r 1*0° _ (5 , 

2 cos (y) sin (a — y) 

Now consider what happens when even a small 
ground slope of +3 degrees exists. Using again the 
same wave angles of table 1, A = 360 degrees for 
the first maximum; and solving for the optimum 
height, h, we have 108, 126, 168, and 252 feet (33, 
38, 51, and 77 meters) for 40 through 10 meters. As 
can be seen, the effect of tilted ground is very signifi¬ 
cant. The effect on the lower frequencies is less pro¬ 
nounced because of the higher wave angles. The 
higher-frequency bands require that the antenna be 
much higher than when over flat terrain. The effect 
of a downward slope of 5 degrees, or y = -5 
degrees is also significant. 

Optimum antenna heights are 78, 64, 56, and 51 
feet (24, 20, 17, and 16 meters) for 40 through 10 
meters. It seems that the combination of a location 
on a hill plus a high antenna can be detrimental: too 
much of a good thing. 

patterns 

Determining the elevation pattern of the dipole 
over ground from the phase shift of the reflected 
wave is straightforward. The direct wave is defined 
as 1 volt at 0 degrees, or 1[0_ in polar form. The re¬ 
flected wave is 1 volt at A degrees, or 1/ A in polar 
form. The total voltage resulting from both waves is 
then i/0 + / /A . Converting each of these to rec¬ 
tangular form and adding, we have: 
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fig. 3. Dipole at height h above sloping ground. The 
slope of the ground, 7, is negative for ground below 
the horizon in the direction of propagation. The eleva¬ 
tion wave angle, a, is still referenced to the horizon. 
The height is the length of a vertical supporting tower. 


1 +j0 

cos A_+/ s in A 

1 + cos A +j sin A 

and then converting back to polar form, 

E = yj(l + cos A) 2 + sin 2 Ay/ tan- J (7 + ^ 

The absolute magnitude of the total voltage 

|£| = \J(1 + cos A) 2 + sin 2 A (8) 

may be rewritten 

|£| = (\[2)(yjl + cos A ) (9) 

The E-field (horizontal) pattern that results varies 
from a maximum of 2 to a minimum of zero as the 
direct and reflected waves add and cancel in phase. 

To calculate the actual gain of a dipole over 
ground, the effects of the mutual impedance of the 
dipole and its image must be taken into account. 3 For 
antennas high above ground, this effect is small. The 
relative E-field patterns found by the previous pro¬ 
cedure are not affected by the mutual impedances. 

The elevation patterns of a dipole antenna at 95 
feet (29 meters) over flat ground are given in table 
2 * The first maximum of each is shown in fig. 4. 
Notice how well the patterns match the optimum 

*ln the following text, tables 2, 3, and 4 refer to computer printouts. 
Copies of these tables may be obtained by sending a self-addressed, 
stamped business size envelope to ham radio, Greenville, New Hampshire 
03048. 



fig. 4. First maxima of the elevation pattern of a dipole 
95 feet (29 meters) above flat ground for 40 through 10 
meters. Notice how well the maxima match the opti¬ 
mum wave angles as shown in table 1. 
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wave angle 1 on each band. The elevation patterns of 
a dipole 95 feet (29 meters) above ground for 40 
through 10 meters (ground sloping upward 3 degrees 
toward the incoming wave) are given in table 3 and 
fig. 5 and in table 4 and fig. 6 over ground sloping 
downward -5 degrees. Notice the severe misalign¬ 
ment of the wave angle and the elevation pattern for 
both cases. 

reflection point 

The distance, d, from the base of the dipole's 
tower to the reflection point is 

1101 

This is closely approximated by the simpler relation¬ 
ship 


d = 


h 

tan (a - y) 


( 11 ) 


where d and h are in the same units. For h = 96 feet 
(29 meters), a = the optimum angle for each band 
over level ground (7 = 0 ). For Amateur bands 40 
through 10 meters, d equals 235, 489, 773, and 1086 
feet (72, 149, 235.8, and 325.8 meters). The effect of 
ground tilt on the distance to the reflection point is 
most significant on the higher frequencies. For 


7 = - 5 degrees, the reflection point moves in to 539 
feet (164 meters) on 10 meters and 186 feet (56.7 
meters) on 40 meters. In estimating the effects of 
sloping ground at your location, it's usually neces¬ 
sary to take into account the location of the reflec¬ 
tion point. If, for example, your antenna is on a hill or 
in a valley of an extent less than the reflection-point 
distances involved, with flat ground beyond, then 
the net effect of the hill or valley will be to raise or 
lower the effective height of your antenna.* 

Yagi antenna over 
tilted ground 

An excellent treatment of Yagis over flat ground is 
given by Lawson . 2 He also discusses the tilted Yagi 
over flat ground. The case of a horizontal Yagi (per¬ 
pendicular to a vertical tower) over sloping ground is 
similar to a dipole over sloping ground. The largest 
effect of a Yagi in this case is that the magnitude of 
the pattern lobes is reduced at higher elevation 
angles. A high-gain Yagi will also lower, very slightly, 
the angle of the maxima. 

Tilted ground under a Yagi will also fill in the nulls 


*A program for RPN calculators is available that gives the E-field in incre¬ 
ments of 2 degrees for the elevation pattern of a dipole over flat or tilted ter¬ 
rain. Send a self-addressed, stamped business size envelope to ham radio , 
Greenville, New Hampshire 03048, for a copy. 


OPTIMUM ANGLES 
IF BOM REFERENCE V 



ELEVATION ANGLE, r, (BEG) 

fig. 6. Low-angle maxima of the elevation pattern of a 
dipole 95 feet (29 meters) above ground with a down¬ 
ward slope of -5 degrees for 40 through 10 meters. 
Notice on 10 meters the misalignment is so severe as to 
actually have a null in the pattern at the desired wave 
angles. 
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in the elevation pattern, much like a tilted Yagi over 
flat earth. To understand why this is so, refer to fig. 
3. Note that the direct and reflected waves arrive at 
the antenna at point B at different angles. Therefore, 
the free-space elevation pattern of the Yagi will 
reduce somewhat the voltage of the reflected wave 
impressed upon the terminals of the Yagi as com¬ 
pared with that impressed by the direct wave. The 
two waves do not have equal amplitudes. Therefore, 
even when phase cancellation occurs, complete can¬ 
cellation of the voltage does not occur. This effect is 
most pronounced on high-gain Yagis with fairly large 
ground slopes. 
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appendix 1 

Refer to fig. 2. Since A and B lie on the plane wave front of the 
incoming wave, BA1 is a right triangle. Angle IBA is equal to the 
elevation angle. The hypotenuse of the right triangle is 2h. 
Therefore, 


sin (a) = l A1 ) 

and then 

<5 = 2h sin (a) (A2) 

The total phase shift must include the reflection 180 degrees, so 

& = 2h sin (ct)+ 180° (A3I 


appendix 2 

Refer to fig. 3. Again BA1 is a right triangle. Angle IBA is equal 
to a plus 7 . Since 7 was chosen as negative for the downtilt config¬ 
uration of fig. 3, 


angle IBA = a - y 

(B1I 

The effective height of the antenna, h e , is 


h e = h cos (y) 

(B2) 

therefore. 


5 = 2h cos (y) sin (a —y) 

(B3I 

The total phase shift is 


A = 2h cos ty) sin (a- y) + 180° 

(B4) 
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inductance-tuned 

lowpass antenna matching unit 


An experimental design 
for low-power transmitters 

This article is meant to raise more questions than it 
answers, because it is about a subject where many 
questions still need to be answered. 

It's interesting to review the history of antenna 
matching in the design of manufactured final amplifi¬ 
ers. I remember working an old Johnson Viking In¬ 


vader into loads with SWRs as great as 5:1. Later 
vacuum-tube equipment was good for loads with 
SWRs up to only 2:1. But note what all the manufac¬ 
turers are selling us now: solid-state finals with no 
panel controls. Great — but suppose the load 
doesn't look exactly like 50-ohms resistive? You're 
putting out less power, or the safety relay opens up 
altogether. So obviously you may need an outboard 
gadget for your compact rig: an antenna-matching 
network, which is available from numerous manufac¬ 
turers, usually called a "transmatch." 
ji These commercial transmatches are usually copies 
or modifications of the original circuit by W1ICP 1 as 
! "The Ultimate Transmatch." Its circuit is shown in 
fig. la. Variable capacitors Cla and Clb are ganged. 
Amateurs soon discovered that Clb did not contri¬ 
bute to a match: the basic circuit of fig. IB works 
i" just as well. Virtually all rf matching networks except 
transformers are also filters, however, which may be 
lowpass, bandpass, or highpass configurations. It's 
evident that the circuit of fig. IB is a highpass T net- 

By Richard Silberstein, W0YBF, 3915 Pleasant 
Ridge Road, Boulder, Colorado 80301 



24 Q May 1982 






work. Such a circuit is just the opposite of what's 
needed to attenuate harmonics. 2 

With the prevalent highpass form of transmatch, 
one must rely for harmonic suppression entirely upon 
the lowpass untuned matching network built into the 
commercially manufactured transmitter's final ampli¬ 
fier, which is usually designed for a 50-ohm resistive 
load. Obviously, harmonics would be better sup¬ 
pressed if one could use a lowpass T as in fig. 2. 

There is a practical problem of how to tune low- 
pass networks. In the original transmatch of fig. 1, 
most of the tuning is done by variable capacitors Cl 
and C2. When the mismatch is not very great, induc¬ 
tor LI is varied only for band changing, taps and a ro¬ 
tary switch with grounded arm being used. Now in 
the case of the lowpass T, this design has been un¬ 
popular because of the difficulty of tuning inductors 
continuously over a wide range of values, 3 or even of 
step-switching them at a high-voltage point above 
ground, which makes construction more difficult. 
These facts apply even in the case of the old-fash¬ 
ioned conventional lowpass pi network. However, 
JA6GW 4 has succeed in building a lowpass T high- 
power antenna-matching network to handle SWRs of 
up to 3:1 on three bands. Referring to fig. 2, C is 
continuously tuned, LI is untuned and L2 is step 
tuned. 

lowpass experimental network 

My objective was to design a lowpass tuned net¬ 
work for a QRP (low-power) portable transmitter that 
would match antennas under the variety of SWR 
conditions I was to meet, and, at the same time, 
would suppress unwanted frequencies sufficiently to 
eliminate the need for the fixed-tuned 50-ohm trans¬ 
mitter output network altogether. My first design 


was a capacitor-tuned pi, followed by a fixed-L net¬ 
work for additional harmonic suppression, as in fig. 
3. To keep the equipment small I used for Cl and C2 
small imported 365-pF variable capacitors with poly¬ 
styrene dielectric. Such capacitors proved to be rela¬ 
tively unsatisfactory because of contact jitter, espe¬ 
cially under salt-air conditions. 5 

The obvious direction to move lay in using some¬ 
thing like a lowpass T and tuning LI and L2 (fig. 2). I 
had previously simplified the half-toroid powdered- 
iron-vane tuned inductor made by K1KLO and de¬ 
scribed by W1CER in a low-power version of the 
original transmatch. 6 - 7 The photograph in the 1976 
article shows that K1KLO apparently cemented one 
cut edge of his half-toroid core to a flat piece of 
metal, which was joined to the shaft collar. This was 
the core's sole support. As the shaft was turned for 
tuning, the core penetrated by varying amounts into 
the half-toroid coil. 

The main advantage of KIKLO's design is that, 
with its thin support, the core can be turned almost 
180 degrees. The disadvantage is that the support 
end of the core must be machined precisely at right 
angles to its plane. Thus the designer is pretty well 
limited to the use of powdered iron cores. This limita¬ 
tion is satisfactory for oscillator design, because tem¬ 
perature drift of permeability is so much worse in fer¬ 
rite cores. However, for tuned-radio-frequency 
stages in receivers, the temperature change of per¬ 
meability is usually of little importance, so that one 
can take advantage of the greater tuning range af¬ 
forded by inserting ferrite cores into a coil. The same 
is true of tuned inductors in transmitter-matching 
networks, except for the important fact that a ferrite 
core saturates easily. Core problems are discussed 
further at the end of the article. 

variable inductor 

My simplified design of a variable inductance 3 en¬ 
tails the use of a flat sickle with central hub made 
from fiberglass-epoxy resin circuit board with the 
copper etched off. The half-toroid core is glued to 
the blade part of the sickle, and the hub is screwed to 
the end of the tuning shaft. With this technique the 
ends of the toroid do not have to be machined, thus 
making it possible to use ferrites. 

Contrary to popular belief, an attempt to split an 
expensive ferrite toroid core need not end in disaster. 
A method that works well is to lay a straight-edge 
across the middle of the core, separating it into two 
equal parts. A pencil is used to mark the ferrite ring at 
the two places where the straight-edge crosses. 
Then use the edge of a small triangular file to saw 
along the pencil lines. Sawing from below the origi¬ 
nal line and at the sides of the ring helps. It's usually 
not necessary to saw very far before the core breaks. 
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The break may be slightly jagged, but not sufficiently 
so to make the core unusable. In stubborn cases, 
gripping each half of the core (protected by masking 
tape) in a small portable vise and striking a blow to 
one half, or to a chisel along the filed slot, should be 
considered. Yes, one toroid core does supply two 
tuning units. 

The advantage of using ferrites can be appreciated 
by noting that one of my experimental units using 
Amidon FT 114-63 material at 10 MHz exhibited an 
inductance ratio of 5.9 to 1 between tuning ex¬ 
tremes. 

design considerations 

The theory of matching networks is very much of. 
an electrical-engineering specialty. Fortunately, how¬ 
ever, tables exist for values of circuit elements for 
matching a variety of sources to a fixed load of 50 
ohms, there being a table for each of several choices 
of (7 and each of four basic matching circuits, with 
equations given.8.9.10 

In this design I've not attempted to provide an op¬ 
timum result but rather to show that an improved de¬ 
sign is feasible, leaving the full job as a challenge to 
the more capable Amateur. It's relatively easy to de¬ 
sign a circuit with tuned-inductance series arms and 
fixed-parallel capacitors for a 50-ohm resistive match 
with a chosen Q. If the inductive arms have a large 
tuning ratio, one can design for the 50-ohm match 
values toward the middle of the tuning range and ac¬ 
cept the range of load matching made possible by 
adjustment of the inductance values. For my porta¬ 
ble operations this was not an unsatisfactory proce¬ 



dure, since I was using resonant, but sometimes 
loaded, monopoles and doublets. In the worst cases, 
the monopole ground plane might consist of only 
one wire laid along the railing of a motel balcony, or a 
doublet might be suspended very low above ground. 

I generally don't try to load up arbitrary lengths of 
wire. I especially avoid resonant wires with feed 
points close to a voltage maximum. 

experimental circuit 

The network I finally came up with was more of a 
mongrel than I had originally intended. It started out 
as the T network of fig. 2 with a £7 of 4 and switcha- 
ble shunt capacitors for changing from 14 to 21 MHz, 
matching an assumed 100-ohm resistive output to a 
50-ohm resistive load. I found the information shown 
in table 1 by using reference 8 and making approxi¬ 
mations. However, I wasn't able to use the original T 
network because, apparently, the inductance of rf 
chokes in the transmitter final amplifier caused a 
parasitic oscillation at about 4 MHz. This oscillation 
was eliminated by placing a 100-pF capacitor across 
the transmitter output. 


table 1. Computed values for proposed T network of 
fig. 1; initial data used from reference 8(Q = 4, RG = 

100 ohms, RL = 50 ohms). 


f 

Xli 

LI 

X|_2 

L2 

x c 

C 

(MHz) 

(ohms) 

(/xH) 

(ohms) 

(^H) 

(ohms) 

(pF) 

14 

400 

4.6 

287 

3.3 

174 

66 

21 

400 

3.0 

287 

2.2 

174 

44 


The new circuit could be split and described as a 
number of different combinations. After examining 
published tables in reference 10, I chose to look at it 
as an approximation of fig. 4, an L network of 
£7 = 2, transforming 100 ohms to a 50-ohm resistive 
load — the load being a symmetrical lowpass T net¬ 
work of £7 = 6 with 50 ohms resistive output and in¬ 
put. Table 2 gives circuit parameters for 14 and 21 
MHz. 

Fig. 5 shows practical adaptation of fig. 4. The 
unit was connected to the output of a simple rf ferrite 
toroid transformer in the output circuit of a 2-3 watt 
transmitter for 14 and 21 MHz. For capacitor C2 I 
compromised on a single 100-pF silvered-mica unit. 
For tuning I used a 100-microampere meter in the 
transmitter to measure relative output. The 1N914 di¬ 
ode, CR1, provides a measure of peak rf output 
across itself. It charges Cl and C5. The discharge of 
Cl through R1 (470k) provides the current to give a 
relative reading on the meter. Resistor R2 is used as a 
means of draining atmospheric electrical charges off 
the antenna. 
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table 2. Computed values for circuit of fig. 4, approximated in final unit (data from reference 101. Rg is 100 ohms resistive; RL is 
50 ohms resistive. 


f 

*Ca 

Ca 

Xu 

La 


LI 

X L2 

*-2 


C 

(MHz) 

(ohms) 

(pF) 

(ohms) 

(/xH) 

(ohms) 

(/x H) 

(ohms) 

(/xH) 

(ohms) 

(pF) 


100 


50 


300 


300 


154 


14 


110 


0.58 


3.4 


3.4 


74 

21 


70 


0.39 


2.3 


2.3 


49 


tuning considerations 

When one tunes for a maximum relative output 
voltage at CR1, this is essentially a measure of the 
voltage across the antenna cable and therefore a 
measure of the maximum output of the transmitter 
for a particular feed line and antenna, irrespective of 
SWR. One must assume, of course, that as a result of 
previous experience with the antenna, the SWRs are 
not unreasonable if amplitude readings and dial set¬ 
tings are similar to those that have been noted under 
controlled conditions with an SWR meter in the line. 
Self-oscillation of the final (not keyed in my transmit¬ 
ter) can usually be recognized as small key-up read¬ 
ings or readings without rf drive. VHF parasitics 
sometimes appear as very large meter readings. In 
one case when the antenna cable's shield was mostly 
torn from the plug, so that the final amplifier saw a 
load favorable for VHF oscillation, there was a very 
large apparent output reading at unusual tuning posi¬ 
tions, but only during key down. An SWR meter 
showed very high readings. 

construction 

In the physical design of the unit, it was possible to 
build inductors with such a wide tuning range that no 
bandswitching of inductance was needed. In fact, L a 
as seen from table 2 was so much smaller than LI 
that I simply regarded it as a part of LI, which I then 
wound identical to L2. 

I designed the matching unit to fit into a Bud alu¬ 
minum minibox (natural finish) CU3017A or equiva¬ 
lent, 3-1/4 by 2-1/8 by 1-1/8 inches (83 by 54 by 29 
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mm). Fig. 6 shows the layout in the cover of the box. 

I mounted each inductor on an acrylic plate about 
1-1/2 inches (38 mm) square. The central bushing is 
nylon 13/32 inch (10 mm) in diameter and 17/64 inch 
(6.7 mm) high, drilled for a standard 1/4 inch (6.4 
mm) shaft of Formica. Using the techniques of refer¬ 
ence 3, I cemented the bushings to the plates, which 
had oversized shaft holes. 

For each half-toroid I wound twenty-two turns of 
No. 20 (0.8 mm) enameled wire on a 3/8 inch (9.5 
mm) dowel, two more turns than would be used, be¬ 
cause the coil would unspring slightly. A little more 
coil width would have allowed more core clearance in 
the finished product. I carefully wrapped this coil 
around the bushing, cementing twenty turns to the 
bushing and plate with Duro cement, having first 
brought leads out through holes in the plate. An rf- 
coil cement, Duco, or epoxy would all have done 
equally well. Holding the coil with a rubber band or 
small clamp until the cement hardens may be helpful. 

For the cores, I split an Amidon 114-63 core as de¬ 
scribed above and in reference 3. It was necessary to 
use washers between the sickle hub and shaft end to 
space the core properly inside the coil with the shaft 
all the way into the nylon bearing. To hold each as¬ 
sembly in place I made shaft collars with set screws. 

unwanted-output 
suppression characteristics 

Fig. 7 shows the test setup for measuring un¬ 
wanted-output levels relative to the level of the de¬ 
sired output. The low-power transmitter-matching 
circuit under test feeds a 50-ohm load of 8-watt dissi¬ 
pation, consisting of four 200-ohm, 2-watt resistors 
in parallel. This load is bridged by an arbitrary bleeder 
consisting of a 1000-ohm half-watt resistor in series 
with a 50-ohm half-watt resistor feeding a short piece 
of 50-ohm cable.* This cable can plug into one termi¬ 
nal of a precision variable rf attenuator; the one in 
this case was a unit once made by Hewlett Packard. I 
also used a high-frequency signal generator set arbi¬ 
trarily at a high 50-ohm output level (mine was an old 
unit by Clemens Manufacturing Co.). Its output 
through 50-ohm cable can also plug alternatively into 
the attenuator terminal. 

*For greater precision the capacitances across the resistors should be ac¬ 
counted for, as in the case of the attenuator in an oscilloscope rf probe. 
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fig. 7. Layout for measuring relative strength of un¬ 
wanted output components. 


The other terminal of the attenuator goes to a sta¬ 
ble communications receiver with a good AGC meter 
(S-meter). Mathematically it can be demonstrated 
that when the cables are matched at the sending end 
(not necessarily at the receiver) on any one receiver 
frequency setting, the output from the bleeder fed 
through the attenuator, and that from the signal gen¬ 
erator fed through the attenuator, are the same — 
except for attenuator settings when the AGC meter 
reads the same. Negligible cable losses are assumed. 

The procedure for measuring relative unwanted 
output is as follows: 

1. The bleeder output from the transmitter dummy 
load is put through the calibrated attenuator and a 
setting, A, made to give a convenient AGC-meter 
reading with the receiver resonated to the transmitter 
fundamental frequency. Setting A is noted. 

2. The signal generator is now plugged into the at¬ 
tenuator instead, with at least 20 dB of its own 50- 
ohm attenuator in use (to make sure of having a 50- 
ohm source). It is tuned to the receiver and a new at¬ 
tenuator setting, B, is made to bring the AGC-meter 
needle to the same point as before. The setting is re¬ 
corded. The receiver now shows that the signal gen¬ 
erator output and the bleeder output are equal. 

3. With the transmitter running again, a harmonic or 
other unwanted frequency is tuned in. 

4. Again the transmitter bleeder output through the 
attenuator is adjusted on the attenuator dial to a new 
convenient AGC-meter reading. The new attenuator 
setting, A and the new meter reading are recorded. 

5. Again a new signal-generator output (with its own 
attenuator unchanged from step 2) on the new fre¬ 
quency is put through the attenuator. The procedure 
of step 2 is followed, and attenuator setting B' for 
the AGC-meter reading of step 4 is recorded. 

6. The number of dB that the signal generator was 
below the transmitter-bleeder output for the funda¬ 
mental is ( A-B). The number of dB for the unwanted 
signal is lA'-B'), which may be negative, so the un¬ 


wanted signal is (A-B)-(A'-B') below the fundamen¬ 
tal in decibels. 

Table 3 shows the approximate results of the tests 
at 14 MHz. 

some final observations 

I've demonstrated that it's possible to build a sim¬ 
ple tuned output network for a low-power rf final am¬ 
plifier that has matched portable antennas in a vari¬ 
ety of situations and is, at the same time, a lowpass 
filter with very satisfactory suppression of unwanted 
frequencies. However, as stated at the start, this 
achievement raises more questions that it answers. 

In the first place the design, as mentioned above, 
was not optimized and I have not determined the ex¬ 
act range of loads that can be matched. Also, for the 
range of different possible settings, there must be a 
wide range of Qs, that I've not calculated. This is 
fair-to-poor ham practice, but terrible engineering. 
There's been a lot of theoretical research on match¬ 
ing networks and some practical engineering data 
published, but it appears that much more application 
information is needed. 

The tables of matching-network parameters men¬ 
tioned earlier are an example of good application in¬ 
formation, but they are chiefly concerned with 
matching a fixed load, generally 50 ohms resistive. 
The mere question of how to express load-matching 
capabilities and limitations of a tunable multi-element 
circuit is a difficult one to answer. Standing-wave 
ratio is a convenient measure of a mismatch to be 
matched, yet anyone familiar with the Smith chart 
knows that any SWR circle intercepts a variety of cir¬ 
cuit parameters and that it is these values that limit 
matching capabilities, not the SWRs. 

Returning to fig. 2, for a given design one could 
superimpose parametric curves on a Smith chart — 
for instance, varying LI with L2 and C being fixed. 
One could do this for different values of L2 and C. 
From these curves one could see limits of SWR and 
circuit parameters for a particular design. However, 
the real problem is to optimize a design, starting with 
expressed limits of loads to be matched. We have 
here a problem worthy at least of a Master's degree 


table 3. Approximate attenuation of unwanted 
signals from low-power transmitter at 14 MHz fed 

through antenna-matching 

unit to 50-ohm resistive 

load. Transmitter final was push-pull 2N3948s. 

f 

dB below 

(MHz) 

wanted signal 

28 

55 

42 

70 

7 (fromVFO) 

48 
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for some technically oriented engineering-school 
ham with skill in computer programming. 

Then there's circuit Q, which will vary as the cir¬ 
cuit is tuned. Does present textbook material do 
enough to relate the defined Q of a filter-circuit ele¬ 
ment to its overall Q, and how does this relate to the 
simple coL/R of an LRC tank circuit so well explained 
in the textbooks? Then, what about the low Qs 
(some say not above 4) so frequently specified? The 
limitation here cannot be the passband as it is with 
vacuum-tube power-output circuits. I must guess 
that the higher-Q transistor-output circuits might 
tend to oscillate at some unwanted frequency where 
the matching circuit no longer matches but presents 
the collector circuit of the final amplifier with a load 
that would be favorable for oscillation — but I've not 
seen this in print. Passband characteristics involving 
harmonic suppression have been treated in various 
places. They must be of concern in an optimum 
design. 

Finally there is the question of the behavior of the 
core. Ferrites saturate at a low magnetomotive force, 
but with a half-toroid we have a big air gap. Never¬ 
theless, we should design for a large enough cross- 
section area to stay far below saturation. In fact, core 
nonlinearity produces harmonics that did not exist in 
the transistor output. To know where we stand rela¬ 
tive to saturation requires knowledge of the rf current 
and the core position for each set of load parameters. 
High currents cause excessive heat, which will do 
permanent damage to a core. 

Perhaps we should raise that proposed Master's 
degree to a Doctorate. I'm sure JA6GW already qual¬ 
ifies, 4 but unfortunately he's shown us only part of 
his technique. It's quite likely, though, that experi¬ 
mentation alone will produce some useful, but not 
necessarily optimum, designs for higher-powered 
equipment than I've been using. Go to it, experi¬ 
menters. ’ 
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U NADILL A/R EYC O 

HAM products that go the Dx. 

Round after round of transmission, durable all- 
weather UNADILLA/REYCO baluns, traps and kits 
will take you the distance Unadilla/Reyco will sup¬ 
press feedline radiation and maximize antenna effi¬ 
ciency better than any competitive HAM line 

The Big Signal W2AU Baiun 
gives you the right connec¬ 
tion between any antenna 
and transmitter. The W2AU 
Baiun can withstand 600 lbs. 
of pull, has a built-in lightning 
arrestor and can handle full 
legal power For more than 
20 years, it's been the 
choice of HAMS, Armed 
Forces and commercial com¬ 
munication around the world 



The Old Reliable W2VS 
Reyco Trap will always give 
you the perfect dipole Pro¬ 
fessionals demand Reyco 
Traps because they're 
weatherized and can withs¬ 
tand 500 lbs. of pull. 
Developed by veteran HAM 
W2VS, Reyco Traps are 
paired by precision frequen- 


The W2AU/W2VS 5-band 
Antenna Kit includes 
everything for low SWR on 
40 and 80 meters, and 
resonants on 10. 15 and 20. 

The quality crafted com¬ 
ponents in this kit are time 
tested by HAMS around the 
world. 

Other Unadilla/Reyco products include low pass filters, 
quad parts, insulators and endsulators. Call for our free 
catalog and the name of your nearest dealer. Hamfest 
managers: we cooperate. Remember Unadilla/Reyco 
will take you the distance. 

UNADILLA/REYCO 

Division of Microwave Filter Co., Inc. 

6743 Kinne St., East Syracuse, NY 13057 
Toll Free 1 -800-448-1666 TWX 710-541 -0493 

NY/HI/AK/Canada (collect) 1-315-437-3953 

FOREIGN HAMS 

LONDON: AMCOMM 01 804 1166 VICTORIA: Scalar 725 

9677 PUNTA ARENAS: Novedades Rasmussen 22327 BUENOS 
AIRES: Multi-Radio 773-1266/COL. ANAHUAC: Radiac 
2-50-32-40/FRANCE: SFL (90) 5339 40 (90) 611258 
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1 KLM s KT-34XA 

Outperforms ^^Commercially available tribanders and many monobanders, too! 

KLM's KT-34XA TRIBANDER is the 2nd generation of a unique new series of antennas designed to 
provide superior broadband coverage on 20, 15, and 10 meters. The combination of lossless linear 
loading and hi-Q air capacitors enables the KT-34XA to outperform all commercial available tribanders 
and meet or exceed the performance of a conventional stacked monoband system. The lower weight 
and windload of a single antenna mean reduced tower and rotator requirements. Thus, overall system 
costs can be kept to a minimum while enjoying the best of monobander-t'ype performance. 

KLM's field proven KT-34A is the heart of the "XA" model. The boom length of the "XA", however, 
has been doubled, and one tri-resonant and one full size 10 meter element have been added. These 
changes increase the gain to 11-11.3 dBd on 10M, 9-9.5 dBd on 15M, and 8.5-9 dBd on 20M. Two 
driven elements are used to make the KT-34XA unusually broadbanded (a concept applied to many KLM 
antennas). Gain is virtually flat across each band except for 10 meters which has been optimized for the 
DX'er, 28 29 MHz. The chart below shows the remarkable performance qualities of the KT 34XA. 



GAIN (dBd) 
9.0 

8 5 
8.0 
2:1 

VSWR 
1.5:1 


KT-34XA GAIN vs. VSWR 



MHz 14.0 


.2 


MHz 21.0 .1 .2 .3 .4 


Mhz 28.0 .1 .2 .3 .4 . 5 6. .7 8 9 29. .1 .2 
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second-generation 

cylindrical feedhorns 


Improved feedhorn provides 
superior parabolic antenna 
system performance 

My original article describing cylindrical feedhorns 1 
for use with parbolic reflectors appeared in ham radio 
in May, 1976. Judging from the number of inquiries 
that have been — and are still being — received, the 
subject is obviously pertinent to many Amateurs and 
experimenters interested in working in the UHF and 
SHF ranges. Variations of the design have been used 
on the 1296- and 2304-MHz Amateur bands as well 
as the MDS2 and ITFS 3 bands. The design is also well 
suited for use in the 3300-3500 MHz Amateur band. 

I recently experimented with cylindrical feedhorns 
for reception of satellite TV signals in the 3.7-4.2 GHz 
band. The design requirements here are similar, but 
in my case much more stringent — not because the 
frequency is higher, but because I chose to use a 
very small-diameter dish reflector (8-foot, or 2.4 
meters). Those who are familiar with TVRO design re¬ 
quirements know that 10-foot (3-meter) or larger re 


flectors are almost always specified. Therefore, 
everything in my system had to be exactly right to 
produce acceptable satellite TV pictures using the 8- 
foot (2.4-meter) dish. This meant that I had to pay 
particular attention to details. 



fig. 1. Feedhorn diameter in wavelengths as a function 
of focal length/diameter ratio, F/D, of the parabolic re¬ 
flector. 


By Norman J. Foot, WA9HUV, 293 East Mad¬ 
ison Avenue, Elmhurst, Illinois 60126 
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While this activity is not normally considered 
Amateur Radio in the usual sense, the modifications I 
had to make to the original design are certainly ap¬ 
plicable to the UHF and microwave Amateur bands. 
The purpose of this article is to describe the changes 
and the associated improvements in performance 
that were achieved. This information should be 
helpful to Amateur experimenters and others work¬ 
ing with parabolic reflectors who are interested in ob¬ 
taining superior performance from their antenna 
systems. 

a review of feed- 
horn parameters 

Important feedhorn parameters are length, diam¬ 
eter, and probe location. The most important of 
these is the inside diameter of the horn, which is 
tailored to match the associated reflector. The probe 
location is calculated after the diameter is estab¬ 
lished. 

The original article specifies a minimum diameter 
of about 5.68 inches (14.4 cm) for the 1215-1300 
MHz application to operate above the cutoff frequen¬ 
cy of the circular guide. A horn this small has a very 
broad beam and so would normally be used with a 
very deep dish. Large-diameter horns produce nar¬ 
row patterns and higher gains. Generally the diam¬ 
eter is selected to match the F/D ratio of the associ¬ 
ated parabolic reflector to achieve optimum design. 
A match is achieved when the gain of the horn off 
boresight at the periphery of the dish is approxi¬ 
mately 10 to 15 dB below the gain on boresight. This 
point is illustrated in fig. 3 of the original article. Note 
that my 3.7-4.2 GHz horn has a diameter of 2.25 
inches (5.7 cm), which provides a good match to my 
0.387 F/D ratio 8 -foot (2.4-meter) reflector. 

Fig. 5 of the original article was difficult to read 
because the graph contained no grid. This important 
graph has therefore been reproduced here in fig. 1, 
but in a more universal form. Instead of specifying 
diameters for a specific frequency, diameter is speci¬ 
fied in terms of wavelength, d/\o . This makes the 
graph useful at any frequency. For example, from 
fig. 1 the diameter of a horn used with a dish having 
an F/D ratio of 0.387 is 0.75\ 0 ■ Therefore, the 1296- 
MHz feedhorn should have a diameter of 6.83 inches 
(17 cm): 


d = 0.7 3\ 0 

\0 = 9.113 inches (23 cm) 

Therefore, d = 0.75 x 9.113 = 6.83 inches 
(17 cm) 

The relatively critical probe location can be de¬ 
termined once the horn diameter is established. The 
original article describes the probe as being located a 


quarter guide wavelength from the shorted end of 
the horn. The probe length is slightly shorter than a 
quarter free-space wavelength because of end ca¬ 
pacitance. Reference should be made to the original 
article, which fully describes probe parameters and 
the tune-up procedure. 

problem areas 

Up to this point it has been assumed that the beam 
cross-section is circular and therefore that the re¬ 
flector would be equally illuminated all around its cir¬ 
cumference. Fortunately this is as very good 
assumption for cylindrical horns, especially those 
having large d/\ 0 ratios. In contrast, rectangular 
waveguide horns, which do not produce circular 
beams, require that a flare be added in the electric 
plane to achieve uniform illumination* in both the 
electric and magnetic planes. 

Large-diameter cylindrical horns, such as might be 
used with shallow reflectors, generally exhibit side 
lobes as high as 8 to 10 dB below the peak of the 
main beam. This is not efficient and is particularly un¬ 
desirable in TVRO systems. 

Besides beam cross-section ellipticity and side 
lobes, there is a third effect relating to the abrupt dis¬ 
continuity where the wave is launched from the open 


"The reference here 10 illumination of the dish denotes use as a transmitting 
system Based on the reciprocity theorem, the system will work equally well 
for receiving purposes, but it is probably easier to visualize in the t rans 
milting mode. 



Second-generation feedhorn has space-age look. This 2%- 
inch 115.7-cm) OD horn operates across the 3.7-4.2-GHz sat¬ 
ellite TV band. Rf-choke disc increases gain by 2 dB and sig¬ 
nificantly improves overall system performance. 
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end of the horn. The discontinuity causes what is 
sometimes referred to as a back radiation. 4 The 
amount of back radiation is large for small-diameter 
horns but approaches zero for diameters larger than 
one wavelength. In the present application, horn 
diameters greater than a wavelength would be used 
with only very shallow (large F/D) dishes. 

The cylindrical feedhorn is in reality a short section 
of circular waveguide with its open end coupled into 
space. Since the impedance of circular guides is 
always greater than the 377 ohms of free space, 5 a 
small amount of energy will be available for back 



Another view of the horn showing probe location, which is 
calculated after horn diameter is established. The most criti¬ 
cal horn parameter is inside diameter, which is designed to 
match the associated reflector. 

radiation, while some energy may be reflected back 
into the coaxial input circuit. A means therefore is 
needed to' reduce the discontinuity at the mouth of 
the horn; this should reduce VSWR and increase gain 
and efficiency. 

matching the feed 
horn to free space 

Experiments have shown that the addition of an rf 
choke on the outside of the feedhorn near the open¬ 
ing is very effective in reducing back radiation and 
providing a better impedance match. Measurements 
show that the resulting increase in gain of the main 
lobe is between 1 and 3 dB, depending on the ratio of 
d/A<j. VSWR measurements show that best im¬ 
pedance match is obtained when the choke is 
located at the best gain position. 

The choke is a flat washer positioned coaxially on 
the horn and located behind the open end. The 
choke used for the 4-GHz horn was 6 inches (15.25 



The flat disc rf choke is very effective in reducing back radi¬ 
ation and providing a better impedance match. VSWR meas¬ 
urements show that the best impedance match occurs 
when the choke is located at the best gain position. Details 
for adjusting the choke are given in the text. 

cm) in diameter and it was positioned approximately 
1-1/4 inches (3.175 cm) behind the opening. Note 
that the distance from the open end of the horn 
along the metal surface to the periphery of the choke 
is approximately one wavelength. Since this distance 
is critical, provisions are made for adjusting the posi¬ 
tion of the choke for tuning purposes. The effective¬ 
ness of the choke becomes clearly evident as it is 
moved back and forth during gain tests. Also, pat¬ 
tern tests show that the choke is effective in reducing 
minor lobes to very low levels and circularizing the 
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beam cross section. Thus, the choke is instrumental 
in improving all of the potential problem areas. Fig. 2 
shows the patterns of the 4-GHz horn in both the 
electric and magnetic planes after the choke had 
been adjusted for maximum gain. 

Fig. 3 illustrates the mechanical details of the 3.7- 
4.2 GHz horn, including the choke. Note that all of 
these dimensions can be scaled to other frequencies 
in proportion to wavelength except for probe loca¬ 
tion. The latter is a function of guide diameter, which 
in turn depends on F/D ratio of the reflector. Fig. 4 is 
a graph showing the probe location in terms of d A#. 


design example 


The amount of Amateur activity on 1296 MHz has 
been increasing rapidly during the past few years. 
Seven-foot (2-meter) diameter dishes are quite 
popular on this band because commercial units in¬ 
tended for UHF TV are easily modified for use at 1296 
by the addition of screening and a more suitable 
feedhorn. It is appropriate, therefore, to include with 
this article a 1296-MHz design example of an im¬ 
proved feedhorn for this application. 

Most 7-foot (2-meter) reflectors have an F/D ratio 
of approximately 0.38. From fig. 5 of the original arti¬ 
cle, the horn diameter is 6.75 inches (17 cm). The 
length is 12-14 inches (30-36 cm), but this dimension 
is not critical. Free-space wavelength is calculated as 
follows: 


X o 
\o 


= c/fo 

= 3 X 1Q10 

1.296 x 109 x 2.34 


9.11 inches 
(23 cm) 


where \q = free-space wavelength (inches) 


c =3 x 10 10 (cm/sec) 


f 0 = 1.296 x 10 9 (Hz) 


Guide cutoff wavelength is calculated as follows: 

\ c = 3.42r 


where A c = cutoff wavelength 
r = horn radius 

\ c = 3.42 = 11.63 inches (29.5 cm) 

The cutoff frequency,/,., is 1016 MHz. 


Finally, guide wavelength, X g , is: 



9.11 

f 9.11 
11.97 


= 14.057 inches (35. 7 cm) 

In other words, the probe should be 3.5 inches (8.9 
cm) from the shorted end of the horn. The probe is 
slightly shorter than Xo/4, or about 2-17/64 inches 
(5.75 cm). Its length should be adjustable over a dis- 



fig. 3. Mechanical details of improved 3.7-4.2 GHz feed¬ 
horn. 



HORN DIAMETER IN WAVELENGTHS (d/\ Q ) 

fig. 4. Probe location in terms of horn diameter in 
wavelengths. 


tance of about ± 1/4 inch (6mm). The adjustment for 
minimum VSWR should be made with the choke lo¬ 
cated at the maximum gain position. The technique 
illustrated in fig. 6 of the original article can be used 
for probe adjustment. 

The 1296-MHz feedhorn should be equipped with 
an 18.5-inch (47-cm) diameter, 0.032-inch (0.8-mm) 
thick brass rf choke, located approximately 2-1/2 
inches (6.35 cm) behind the open end of the horn. 
The inside diameter of the choke should be greater 
than the outside diameter of the horn, so that a 1- 
inch-wide, 0.032-inch-thick strip of brass can be sol¬ 
dered to the inside of the choke. This strip acts as a 
guide for adjusting the position of the choke, as illus¬ 
trated in fig. 3. It also provides good electrical con¬ 
tact with the outer surface of the horn. Be sure the 
sliding surface is clean and free of paint and other in¬ 
sulating materials. Once the choke has been posi¬ 
tioned for maximum gain, the outside surface of the 
horn and the choke can be sprayed with paint to pro¬ 
tect these surfaces from the weather. 

A typical 2304-MHz design uses a 4-inch (10-cm) 
diameter coffee can 5 Vi inches (14 cm) long with a 
10-1/2 inch (26.7-cm) diameter choke. The choke is 
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1-1/4 inches (3 cm) from the open end of the horn. 
The probe (monopole) is located 2-3/8 inches (6 cm) 
from the shorted end of the horn. The improvement 
in gain due to the choke for this horn was 2.0 dB. 
VSWR was measured at less than 1.1 between 2.0 
and 2.5 GHz. 

The choke can also be made from 0.032-inch (0.8- 
mm) aluminum sheet stock. Cut the inside diameter 
1-1/2 inches (4 cm) smaller than the OD of the horn. 
Serrate the hole with a saber saw or hacksaw blade 
to the horn diameter, then bend the tabs at right 
angles to match the contour of the horn. Cuts should 
be made every 20 degrees or so. Finally place a hose 
clamp over the tabs to provide both a good electrical 
and mechanical contact with the horn.* 

adjusting the choke 

A suggested test setup for adjusting the position 
of the rf choke for maximum feedhorn gain is shown 
in fig. 5. A signal generator or other rf power source 
drives a dipole illuminating antenna. The dipole 
should have a reflector as shown, and a balun might 
also be used to connect the unbalanced generator to 
the balanced dipole antenna terminals. 

The horn antenna under test should be located at a 
distance from, and looking directly at, the illumi¬ 
nating antenna. A separation distance of 8 or 10 feet 
(2 or 3 meters) is generally satisfactory, although 
closer spacing may be necessary at higher fre¬ 
quencies. Orient the antennas so their polarizations 
match. Connect the output of the feedhorn to the in¬ 
put of a sensitive rf detector driving a microammeter 
or dc VTVM. If an rf amplifier is available, it can be in¬ 
serted between the horn and rf detector to obtain 
greater measurement sensitivity. Another option is to 
connect the output of the feedhorn to the input of a 


"Templates for several horn sizes are available from the author. Please state 
horn diameter and enclose $2.00 to cover the cost of printing and mailing. 



converter and receiver combination; the receiver's S- 
meter can serve as the detector. In none of these sit¬ 
uations is the radiation pattern of the transmitting 
antenna particularly critical, except that reasonable 
directivity is necessary to avoid reflections from near¬ 
by objects if the test is run indoors. 

After having obtained a preliminary detector read¬ 
ing, slide the choke back and forth to identify the 
point that provides maximum detector current. Gain 
should be approximately 1.5 to 2.5 dB greater with 
the choke than without it. You can check this by re¬ 
moving the choke and noting the increase in genera¬ 
tor output power necessary to recover the lost gain. 

closing remarks 

We Amateurs have known as far back as we can 
remember that the most simple and least expensive 
way to improve system performance is by increasing 
antenna gain. Because this is equally true for receiv¬ 
ing and transmitting, any successful effort to im¬ 
prove the antenna is felt at both ends of the contact. 

As we move from VHF to UHF in our quest for new 
experiences, we find that the parabolic antenna 
system is used more and more. While there are very 
few dishes in use at 432 MHz and below — other 
than at a few EME installations — fifty-three percent 
of all stations listed in the 1981 1296-MHz directory 7 
who specified their antenna type are using parabolic 
reflectors. These range in size from 30 inches (0.75 
meter) to 25 feet (7.6 meters) in diameter. The move 
to 2304 MHz will very likely see even greater use of 
the dish. 

In my case, the need to stretch antenna perform¬ 
ance to the limit in an effort to achieve "sparklie- 
free" TV images with the use of a very small para¬ 
bolic reflector provided the impetus for improve¬ 
ment. It seems to me that Amateur EME and long- 
haul over the horizon (forward scatter) circuits stand 
to benefit also. I shall be delighted to hear from 
Amateurs and experimenters who prove this to be a 
correct hypothesis. 
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A grounded, vertically 
polarized antenna 
with some 
interesting features 


the half-delta loop 



In a recent article on the half-sloper antenna, 1 I 
suggested that a half-delta loop configuration would 
make a better antenna system. That is, the sloping 
wire would be attached to the top of a grounded 
tower, and this wire would be end fed, against 
ground at its far end (see fig. 1). The length of the 
half-delta loop, including tower height plus length of 
the sloping wire would be an electrical half wave¬ 
length, but the loop is "full-wave resonant," if ac¬ 
count is taken of its image in the ground plane. Ob¬ 
viously, characteristic of monopole grounded anten- 

By John S. Belrose, VE2CV, 3 Tadoussac 
Drive, Aylmer (Lucerne), Quebec J9J 1G1, 
Canada 
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fig. 2. Vertical radiation pattern, vertical polarization, 
measured in the plane containing the half-delta loop, 
for the lowest resonant frequency {f 0 ) and for various 
harmonic frequencies (2/ 0 , 3f 0 . and 4f 0 ). 


nas, the half-delta loop will work best if a ground 
screen is used to improve the image that it sees of 
itself in the ground plane, and to provide a low resis¬ 
tance for return current flow in the ground to the 
grounded side of the coaxial feed. At the very least, a 
wire buried in the ground should connect the base of 
the tower to the shield of the coaxial feed cable, and 
two six-foot (2-meter) ground rods should ground 
the tower and the ground side of the feed. 

design considerations 

While other configurations will work, the antenna 
discussed here was arranged as a delta loop; that is, 
the antenna and its image have the shape of an equi- 
laterial triangle. Thus if the tower height is h, the 
length of wire should be 2h, and therefore: 

3h = k\/2 

h = — 

6 

where k is a factor greater than 1 that relates the 
physical and electrical lengths of the antenna. For 
the model antenna built for test and evaluation at a 
scale frequency of 200 MHz, k was experimentally 
determined to be about 1.12. 

Thus the table below gives approximate dimen¬ 
sions for half-delta loop antennas for 160, 80, and 40 
meters. 



tower height. 

length of 


f 


h, 

sloping wire, 

band 

(MHz) 

feet 

(meters) 

feet 

(meters) 

(meters) 

1.8 

100 

(30.5) 

206 

(62.8) 

160/80/40 

3.6 

50 

(15.3) 

103 

(31.4) 

80/40/30/20 

7.15 

25 

( 7.6) 

52 

(15.8) 

40/20/15/10 


Unlike dipoles, which are resonant at f 0 , 3f 0 , 
etc., the half-delta loop is resonant at all harmonics 
of its fundamental frequency /», 2f 0 , 3fo, 4f 0 , etc. 


Measured radiation patterns for the modeled an¬ 
tenna, measured on the National Research Council, 
Ottawa, antenna pattern range, 1 are given in figs. 2 
and 3. The curves in fig. 2 show the vertical radiation 
pattern for vertical polarization, measured in the 
plane containing the antenna, at the lowest resonant 
frequency of the antenna, f 0 , and for various har¬ 
monics of this frequency {2f 0 , 3f 0 , and 4f 0 ) . While the 
polar pattern becomes more complicated at the high¬ 
er harmonics, the antenna radiates essentially like a 
monopole antenna in that the polarization is vertical, 
and maximum gain is directed toward the horizon. 

The curves in fig. 3 show the azimuthal radiation 
patterns for vertical polarization for a launch angle of 
10 degrees above the horizon, measured at these 
same frequencies. The polar pattern at the funda¬ 
mental frequency is interesting; the antenna radiates 
in the plane broadside to it like two quarter-wave 
monopoles in phase. In this figure, the tower was lo¬ 
cated at the center of the polar diagram, and the 
delta loop had its apex directed toward the 0 coor¬ 
dinate. At harmonic frequencies the antenna exhibits 
a different directivity. The maximum gain occurs in 
the plane containing the antenna, rather than broad¬ 
side to this plane, with the greatest gain in the direc¬ 
tion away from the tower and its feed; and nulls ap¬ 
pear in the plane broadside to the antenna — the 
nulls at 3fo are particularly deep. 

The vertical radiation patterns for horizontal polari¬ 
zation in the plane broadside to the half-delta loop 


0® 



fig. 3. Azimuthal radiation pattern, vertical polariza¬ 
tion, measured at an angle above the horizon of 10 de¬ 
grees for the half-delta loop at its lowest resonant fre¬ 
quency (/„) and for various harmonic frequencies (2f g , 
}f 0 , and 4f 0 ). The delta loop was located at the center of 
the polar plot with its apex directed toward the 0- 
degree coordinate. 
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were also measured, and although these patterns are 
not shown, the horizontal field was small (especially 
at f 0 and 2f 0 ). That is, the antenna radiates dominant¬ 
ly like a vertically polarized antenna. 

The input impedance of the antenna, mounted on 
an aluminum sheet, was about 74 ohms at f 0 , and the 
SWR was less than 2:1 at the second and third cur¬ 
rent mode resonances, which occurred at frequen¬ 
cies of 1.7 and 2.71 f 0 (that is, about 10 percent lower 
than exact multiples of the fundamental frequency). 

influence of ground conductivity 
on the vertical pattern 

While we have not calculated the pattern for an¬ 
tennas mounted on a finitely conducting earth, the 
effect is expected to be like that for a vertical mono¬ 
pole antenna. Fig. 4 shows, for reference, calculated 
patterns for a quarter wave monopole antenna above 
earth having poor and good conductivity, compared 
with sea water, for 4 and 14 MHz. 2 The gain (greater 
than 2.15 dBi) comes about by the fact that a 
grounded monopole radiates into a hemispherical 
space, whereas a dipole antenna in free space radi¬ 
ates in all directions (over spherical space). 

In concluding this brief discussion on the effect of 
the finite conductivity of the ground on the vertical 
radiation pattern of a vertically polarized antenna, 
and on the need to provide a ground screen beneath 
a current-fed grounded antenna, let me comment on 
a moot point not well understood. A radial ground 
screen beneath the antenna provides a low resis¬ 
tance path for the return current flow to the base of 
the antenna, or to the ground side of the coaxial feed 
in the case of the half-delta loop antenna. This is 
necessary to reduce the effective ground loss resis¬ 
tance, so that the antenna current contributes to ra¬ 
diation and not to ground loss. The ratio of the radi¬ 
ation resistance to the ground loss resistance refer¬ 
red to the feed point must be high for good radiation 
efficiency. However, to launch sky waves at a low el¬ 
evation angle (less than 10 degrees) above the hori¬ 
zon, the ground conductivity fifty or more wave¬ 
lengths in front of the antenna is important. As 
shown in fig. 4 the effect of the conductivity of the 
earth is large, particularly at low angles, and the in¬ 
fluence of the ground extends well beyond the limits 
of practical ground screens. This point was dis¬ 
cussed in my subsequent article. 3 

The various patterns shown in figs. 2 and 3 are rel¬ 
ative. While no attempt was made to measure the 
gain of the antenna at the harmonic frequencies, it 
should be noted that the pattern for the fundamental 
frequency, f 0 , was referenced to a half-wave dipole 
antenna one-quarter wavelength above the ground 




vowti Gain MiAUvf to UOMOHC <*»! 


fig. 4. Theoretical vertical radiation pattern for a verti¬ 
cal quarter-wave antenna over three types of ground: 
poor (solid line), good (dashed line), and sea water 
(dotted line); calculated for two frequencies, 4 and 14 
MHz, (A and B respectively). (Taken from reference 2.) 


plane; and 45 on the relative-amplitude scale corre¬ 
sponds to approximately zero dBd. The antenna 
therefore exhibits a maximum gain approximately 6 
dB over a dipole in free space. 
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tebook 


inexpensive automatic 
send/receive change¬ 
over relay 

Many older tube transmitters using 
cathode keying can be retrofitted to 
provide inexpensive and automatic 
antenna send/receive change-over. 
All that's necessary is an antenna 
change-over relay controlled by the 
same circuit that grounds the final- 
amplifier tube cathode. However, un¬ 
less one provides for a delayed re¬ 
lease, the change-over relay “clunks" 
along with every depression of the 
key. 

circuit 

With the addition of a diode, a re¬ 
sistor, a large capacitor, and a sensi¬ 
tive relay (fig. 1), the initial depres¬ 
sion of the key enables the antenna 
change-over relay as before, but the 
relay will not return to the receive 
position during subsequent code 
spaces until a short time delay has oc¬ 
curred. This time delay can be con¬ 
trolled by the sensitivity and dropout 
characteristics of the relay, and by 
the size of the capacitor. The delay 
can be made long enough to bridge 
spaces between characters, or even 
between words, with the proper 
choice of components. 

operation 

Assume that the key has been 
open for some time. The capacitor 
will have been charged to some posi¬ 
tive voltage, there will be no potential 
difference across the sensitive relay 
to cause any current flow, and both 
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fig. 1. Inexpensive automatic send/receive 
change-over relay. Values for the diode, 
resistor and capacitor are discussed in the 
text. 


relays will be de-energized (fig. 1). 
Closing the key will discharge the ca¬ 
pacitor through the diode and the 
small series resistor (the resistor is in¬ 
cluded only to protect the diode by 
limiting the discharge current). This 
action will produce a potential differ¬ 
ence across the sensitive relay, caus¬ 
ing current to flow through it. Its 
closing then will activate the antenna 
change-over relay. If an additional 
contact on the antenna change-over 
relay controls the B + to the transmit¬ 
ter final amplifier, this entire switch¬ 
ing process will be completed by the 
time any rf power has been gener¬ 
ated, and the normal load will be pre¬ 
sented to the final amplifier. 

When the key has been released, 
the diode will prevent leakage current 
through the tube from keeping the 
capacitor charged. (Note that the 
diode's PIV rating must be sufficient 


to withstand the key-up voltage at 
the cathode.) Thus, the capacitor will 
begin to charge from the current 
flowing through the sensitive relay. 
However, this current will keep the 
sensitive relay energized until the 
voltage across the capacitor has in¬ 
creased to the point that the potential 
difference across the sensitive relay is 
less than its dropout voltage (a relay's 
dropout voltage is always less than its 
pull-in voltage). If the key recloses 
before dropout occurs, then the ca¬ 
pacitor will again discharge, and the 
cycle will repeat when the key is re¬ 
leased. If the key remains open long 
enough (as at the end of the mes¬ 
sage), both relays will de-energize 
and reception again will occur. 

additional notes 

Since no internal connections to 
the transmitter are required, this 
change-over scheme can also be im¬ 
plemented as an outboard accessory. 
The relay can include contacts for 
more than antenna and transmitter 
power switching. Additional contacts 
can ground the receiver's antenna in¬ 
put, turn off the receiver's B + , turn 
on the linear's power, or dim the 
lights. In many cases the change-over 
relay may require a higher positive 
voltage than the sensitive relay (+ 12 
volts versus + 6 volts, for example); a 
dropping resistor may be inserted at 
point X in fig. 1. 

final comments 

The version of this circuit that I've 
retrofitted into two war-surplus 
TCS-13 transmitters used a junkbox 
rectifier diode, a 27-ohm, 1/2-watt re¬ 
sistor, a 1000-jtF capacitor, and a 
small reed relay. The TCS-13 had fwo 
change-over relays. After the initial 
"ka-lunk," operation was blissfully 
quiet for about one second after the 
last key-down period, at which time a 
smaller clunk occurred, and the re¬ 
ceiver was again operative. 

Myron A. Calhoun, W0PBV 

I Continued on page 42) 
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SAVE $200 


SAVE $$ - VHF/UHF 


IC-2S1A 2m All mode Xcvr 144 8 148 1999 MHz |0w, 
digital memories scan. 2 VfOs 13 8vdc/117vac 4 "h 
■9 . * ■ 10 "d, 11 lbs (Reg $749).. NOW $599 95 
1C 451A UHl All Mode transceiver lor OSCAR mode B 
or J & simplex Models loi 430 440 or 440 450 MHO 

Similar to 1C 751A (Regular $899). NOW $769.95 

IC AG1 UHf Preamplifier (Reg $89) NOW $79 95 
1C 551 6m SSB CW/|FM*) transceiver. 50 53 999 MHz 
lOw, digital readout memories, scan, two VFO's & noise 


blanket 13 8vdc 117vac (Reg $479) NOW $399 95 
EX 106* FM adaptor (Re, $125) NOW 112 95 

EX 107 VOX unit (Reg $55) .. NOW 49 95 

EX 108 PBtune/RF proc (Reg $105). NOW 94 95 


1C 5510 same as 551 but 80w EX 107 & EX 108 built 
in 13 8vdc/ 18A PS 20* (Reg $699) NOW 599 95 
PS 20* AC power supply (Reg $229). NOW 199 95 

CF 1 Cooling tan for PS 20. 45 00 

1C - 560 6m SSB/CW/FM Mobile Xcvr lOw digital, three 
memories mem & band scan, two VFOs 138vdc/35A 
2' h- 7 > w«9'd. 6lbs (Reg $489) NOW $439 95 


1C 720A Digital HF transceiver 160 10m, including 10 
18 & 24 MH/ lOOw 138vdc/15A 4'.'h«9V'w- 
12 ."d. Wl 17lbs (Regular $1349) NOW $114900 

FL 32 500H/ CW biter. 59 50 

FL 34 5 2 KHz AM litter. 49 50 

SAVE $129 


1C 730 Digital HF Xcvr 80 10m, mcl 10. 18 & 24 MH/ 
200w PEP UP ON tune w/optional HM 10 mic 9 "w 


*3‘<"h*lOV'd 10 lbs (Reg $829) .... NOW $699 95 

FL-30 SSB lilter (passband tuning).59,50 

Fl-44 455 KH/ SSB lilter (Reg $159)... NOW 144 95 

FL 45 500 H/CW filter. 59 50 

EX-195 Marker unit. 39 00 

EX-202 IDA interlace, 730/2K1/AH 1. 27 50 

EX 203 150 H/ CW audio lilter. 39 00 

EX-205 Iransverter switching unit . 29 00 

HM 10 Scanning mobile miciophone.39.50 

Accessories lor 720A & 730 

PS-15 Power supply (Reg $149). NOW $134 95 

PS-20 20A power supply (Reg $229). NOW 199 95 

Adaptor cable lor PS 20 to 720A or 730 . 10 00 

CF 1 Cooling Ian lor PS 15* or PS 20. 45 00 

EX 144* Adaptor lor CF1 to PS 15. 6 50 

MB 5 Mobile mount. 19 50 

Phone patch speedy radio (Reg $139) NOW 129 95 

SP-3 Base station speaker. 49 50 

SM 5 Electret desk microphone. 39 00 

AH1 Mobile ant & tuner (Reg $289). NOW 259 95 

AT 100 lOOwauto tuner (Reg $349) NOW 314 95 

AT 500 500w auto tuner (Reg $449). NOW 399 95 


SAVE $400 


IC 290A 2m All mode mobile transceiver 1438 
148 199 Mh/, 1 lOw 5 memories 2 VFOs scan, t/T 
mic Remote tuning w/opt HM 10 mic 6 w • 2 . ”h 
* 8 "d (Regular $549).. Limited Special'$439 95 
IC 490A 432 MH/ All Mode mobile transceiver 430 
439 995 MH/ 10 watts scanning microphone IBA 

IC-22U 800 ch mobile 144 147 995 MH/ 1 or 10 
watts, thumbwheel frequency selection 6 >"w *2 >"w* 
8 ."d. 3’* lbs (Reg $299). Limited Special'$239 95 
EX 199 Remote frequency selector. 35 00 


HOURS: Mon. lue, Wed & Fn 9 5 30. Tlturs* 9 8. Sat 9 3 
•Las Vegas & Florida stores NOT open Thursday evenings 
E-X-P-A-N-D-E-D WATS PHONE HOURS 

Our Milwaukee Headquarters will answer the 
Nationwide WATS line 1-800-558-0411 until 8 
pm (Milwaukee time) Monday thru Thursday 

Please use WATS line for Placing Orders 

For other information etc please use Regular line 


SAVE $30 

IC-2AT Synthesized 7m TM Hand held 
with I/I pad 800 ch in 5 KH/ steps, 
144 147 995 selected by thumb wheels 
& *5 KH/ upshift switch. • 600 KH/ 
otlsets 15 or I 5w output with supplied 
mead pack Optional packs lor large) 
capacity or higher power Supplied with 
250 ma mead pack (BP 3). wall charger. 
Ilex antenna, belt clip, strap, earphone 
and plugs 6 6 h ■ 2 6' w • 1 4"d. 1 lb 


VHf/UHl Portables 

IC-202S 2m SSB Transceiver 3w PEPoutput Uses"C" 
cells, optional Nicad pack/charger or AC supply/spkr 
With mic . ant & strap (Regular $279) ..NOW $249 95 
IC-20L 2m lOw ampl (Reg $98) NOW 89 95 
IC 402 432 Mh/ portable SSB transceiver Features 
same as IC 202S above (Reg $389)... NOW $349 95 
IC 301 lOw 432 amp (Reg $105). NOW 94 95 
IC-502A 6m SSB port (Reg $239) NOW 214 95 
IC-3PS ps/spkr, portables (Reg $95l NOW 89 95 


BC 15 Nicads & AC chgr lor portables. 57 50 

BC 20 Nicads & DC DC chgr lor portables. 57 50 

SPA Remote speaker tor portables. 24 95 

Accessories 

BU I Memory back up. 25A/29QA/490A.$38 75 

BC 10A Memory back up. 5510 770A/730... 9 50 

EX-2 Relay box w/marker, 720A/730/701. 34 00 

IC-3PE 3A ps/speaker (Regular $95).... NOW 89 95 
HM 10 Scanning mic . 25A/255A, 290A 730... 39 00 
SM 2 4 pin electret desk microphone. 55I 'D.... 39 00 

SM 5 8 pm electret desk mic. 251A/451A. 39 00 


In Wisconsin (outside Milwaukee Metro Area) 
1-800-242-5195 


Call Toll Free: 1-800-556-0411 

AMATEUR ELECTRONIC SUPPLY,® 

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200 

-AES BRANCH STORES- Associate Store 


WICKLIFFE. Ohio 44092 

28940 Euclid Avenue 
Phone(216)585-7388 
Ohio WATS 1-800-362 0290 
Outside Ohio 1 800-3213594 


ORLANDO. Fla. 32803 
621 Commonwealth Ave 
Phone(305)894 3238 
Fla. WATS 1 800 432 9424 
Outside Fla 1-800 327-1917 


CLEARWATER. Fla. 33515 
1898 Drew Street 
Phone (813) 461-4267 
No In-State WATS 
No Nationwide WATS 


LAS VEGAS. Nev. 89106 

1072 N Rancho Drive 
Phone(702)647 3114 
No In State WATS 
Outside Nev 1 800 634 6227 


CHICAGO. Illinois 60630 
ERICKSON COMMUNICATIONS 
5456 N Milwaukee Avenue 
Phone(312) 631-5181 
Outside III 1 800 621 5802 


Regular SPECIAL) 


IC 2AT HI w/TTP. mead & chgr ... $269 50 $239 50 
IC-2A 2m HT w/mcad & wall chgr. $239 50 214 50 
ML-1 23/10w 2m mobile linear 8900 79 95 

IC 3AT 220 HT/TTP, mead & chgr.... 29995 269 95 

IC 3A 220 HT/mcad & charger. 26995 244 95 

IC 4AT 440 Hl/TTP, mead & chgr 799 95 269 95 

IC 4A 440 HT/mcad & charger. 769 95 244 95 

HT Arreaoriei Regular 

BC 25U Extra wall charger.$12 50 

BC 30 Drop m charger lor BP 2, 3 & 5 .. 69 00 

BP 2‘ 450 ma. 7 7v mead pk Iw output 39 50 

BP 3 Extra 250 ma mead pk. 1 5w output 29 50 

BP 4 Alkaline battery case .12 50 

BP 5’ 450 ma 108v mead pk, 2 3w output. 49 50 

*BC 30 required to charge BP 2 & BP 5 

CP 1 Cig lighter plug & cord (BP 3). 9 50 

DC-1 DC operation module. 17 50 

HM 9 Speaker microphone. 34 50 

Leather case (speedy radio). 34 95 

FA 2 Flexible antenna lor 2A 2AI (BNC). 10 00 

3A-TTN T1 pad tor 2A, 3A. 4A. 39 50 

Commspec SS-32M 32 tone encoder. 29 95 


IC 25A Compact 2m FM Mobile Xcvr 25w 5memones 
scan, priority ch. 2 VFOs T/T microphone 2"h 
■5 w • 7"d. 3‘. lbs (Regular $349). NOW $309 95 
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modifications to the 
Atlas 350 AGC circuit 

A renewed interest in CW and 
comments by Doug McDougall (ham 
radio, January, 1980, page 88) led to 
the following modification of an Atlas 
350. The AGC characteristics re¬ 
mained unchanged whether oper¬ 
ating CW or SSB. On CW, a shorter 
delay is desired, especially when 
operating QSK. 

The original circuit used a 1-meg 
resistor as the discharge path for the 
AGC capacitor, C313. I decided that 
two resistors in series, one of which 
could be shorted out during CW, 
would allow two AGC time constants. 
The circuit (fig. 2) was developed 
and built onto a small piece of PC 
material, which was soldered to the 
ground plane of PC320, the AGC/ 
AUDIO board. R1 and R2 replace 
R316, the 1-meg AGC resistor. R1 de¬ 
termines the CW response, while R2 
was chosen to retain the original SSB 
response. 

The TUNE/CW-SSB switch pro¬ 
vides ground and a voltage to operate 
the circuit. On SSB a ground is pro- 


RX 

LINE D306 



fig. 2. Modifications to the Atlas 350 AGC 
circuit for a shorter delay when in CW 
mode. Parts marked with an asterisk are 
added. 

vided to Q1, which turns on, thereby 
turning 02 off; R2 is now in the cir¬ 
cuit. When in TUNE/CW, Q1 has a 


voltage applied to its emitter and 
therefore conducts less, allowing Q2 
to turn on, placing its now small col¬ 
lector-emitter resistance in parallel 
with R2, which makes R1 the primary 
discharge resistance. 

Performance is good, and I've no¬ 
ticed no degradation of operation. 

Ron Lile, K0RL 


tailoring audio response 

This is an old idea with merit, but 
I've not seen it in print for some time. 
Listening to the receiver hiss during 
long periods of reception can be tir¬ 
ing. The audio response of a low-im¬ 
pedance speaker or phones may be 
tailored by adding an electrolytic ca¬ 
pacitor of about 50 F across the re¬ 
ceiver speaker terminals or audio out¬ 
put jack. This cap will limit the audio 
high-frequency response and thus 
the hiss, making both CW and SSB 
reception more pleasant. Some over¬ 
all attenuation will occur but it is rela¬ 
tively minor and can be compensated 
for by increasing the audio gain. 

Paul K. Pagel, N1FB 


antiflex coaxial cable connection 


High onshore winds at my shack 
caused failure of my coax cable, the 
result of flexing where it emerged 


from the lower end of my antenna 
balun. I solved the problem by distrib¬ 
uting the torque over a length of 


cable as shown in fig. 3. I used a 
length of fiberglass rod tip salvaged 
from a discarded fishing pole, which I 
attached to the balun with a 1.75-inch 
(4.4-cm) stainless-steel hose clamp. 
The cable was then taped to the rod 
as shown in the sketch. The tape was 
further secured by wrapping small- 
diameter nylon (not monofilament) 
line over the tape using a clove hitch. 
The line prevents the tape from 
loosening when the adhesive dries 
out. Finally, I covered the tape and 
twine with a generous coat of coil 
dope. 

While flexibility of the rod is impor¬ 
tant, a 1/4-inch (6-mm) length of 
maple dowel should do the job nicely 
if it's tapered down to about 3/16 
inch (4.8 mm) at the lower end. 

Lefferts A. McClelland, W4KV 



fig. 3. Method of securing coax cable to avoidfailure from flexing. 
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a Fresnel-zone plate 

for 10.4 GHz 


An alternative to 
a parabolic reflector for 
your Gunnplexer transceiver 


An increasing number of Radio Amateurs are 
stepping up to the 10.4-GHz Amateur band 
(10.0-10.5 GHz) to experiment with centimeter wave¬ 
lengths and Gunn diode oscillators. The popular 
Gunnplexer transceivers offer the Amateur an excel¬ 
lent introduction to the 10.4-GHz band with a mini¬ 
mum of effort. (A recommended text is The Gunn¬ 
plexer Cookbook, by Bob Richardson, W4UCH. It's 
available from Ham Radio's Bookstore, Greenville, 
New Hampshire 03048 for $9.95 plus $1.00 shipping.) 

The Gunnplexer uses a Gunn diode and a low- 
noise Schottky diode in a cavity that operates in the 
homodyne mode. The Gunn diode oscillates at the 
desired microwave frequency, which is the transmit¬ 
ted carrier frequency. The received carrier frequency 
is at some offset frequency (could also be the trans¬ 
mitted frequency that is returning to the Gunnplexer 
with some Doppler shift), which is mixed in a Shott- 
ky diode with the transmitted carrier frequency. The 
resulting i-f is then fed to a conventional high-fre¬ 
quency or VHF receiver for demodulation. 

The common method of improving the perform¬ 
ance of the Gunnplexer is the addition of a horn or 


44 OS May 1982 


By William M. Brooks. WB6YVK, 2050 
Southwest Expressway 66, San Jose, California 
95126 
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FRESNEL ZONE PLATE 


fig. 1. Geometry of the Fresnel-zone plate showing the 
relationship between the cut-out zones, which pass rf 
energy, and the center, or optical axis. 


parabolic reflecting antenna to get some antenna 
gain. Some of the disadvantages of parabolic reflec¬ 
tors are that they are expensive, difficult to construct 
to the required tolerances, and difficult to mount or 
move because of their weight. This article describes 
an alternative antenna that yields results comparable 
to a parabola, yet is inexpensive and lightweight. 
Such an antenna is a Fresnel-zone plate. 

description 

The Fresnel-zone plate consists of a flat sheet of 
material that is opaque to 10.4-GHz energy (alumi¬ 
num or copper foil) with concentric circular zones cut 
out to pass rf. The zones are spaced such that each 
zone is one-half wavelength greater in path length 
from the plate to the Gunnplexer cavity, out from the 
center zone, which is a straight-line path (fig. 1). The 
result is that each zone passes rf spaced one wave¬ 
length and adds constructively to the intensity of the 
rf at the focal point. The effect of the plate is to colli¬ 
mate the rf during transmit and focus it during re¬ 
ceive, much like an ordinary optical converging lens. 

geometry 

To see how a Fresnel-zone plate works and to cal¬ 
culate the radii of the zones, refer to fig. 2. The outer 
edge of the nth zone is shown as R n . According to 
the Fresnel diffraction theory, a wave that follows 
the path L-R n -F arrives n\/2 out of phase with a 
wave that travels the path L-O-F. To express this 
mathematically, we say: 

(S n + So) ~ (d n + Dg) = n\/2 

With a little trigonometry we find that: 

Sn = V (Rn + S 2 0 ) 
and d n = 7 (R 2 n + Do) 


( 1 ) 

( 2 ) 

(3) 


and using binomial expansion yields 


s " = s » + w 

(4) 

and d n = D 0 + 

ZUq 

(5) 

Substituting into eq. 1 yields 


(1 i 1 \ _ nX 

\S 0 Dp) r 2 

(6) 


which is identical to the thin-lens equation so familiar 
in classical geometrical optics. 

In this case the wave source at L is at some great 
distance from the point 0, thus the waves incident 
upon the zone plate are very nearly plane-wave in 
shape. Hence S 0 approaches infinity and eq. 6 
reduces to 


R 2 n = nDg\ (7) 

A more precise equation can be derived from more 
terms in the expansion, which results in 

R 2 „ + D 2 0 = (D 0 + n\/2)2 (8) 

Thus, the radius of the nth zone is given by 

Rn = JnDgk + nZ ^- (9) 

From the principle of reciprocity, during transmit a 
point source at F would produce an almost plane 
wavefront on the opposite side of the zone plate. The 
system thus behaves as a collimating and focusing 
lens for transmitting and receiving respectively. 

The dimensions for an experimental Fresnel-zone 
plate of ten zones, with a focal length of 100 centi¬ 
meters at 10.4 GHz are given in table 1. Note that 
the area of each of the zones is constant, thus each 
zone will contribute equally to the sum intensity at 
the focal point. Suppose that we construct a zone 
plate that passes only the odd zones and blocks the 


table 1. 

Dimensions for an experimental Fresnel-zone 

plate of ten zones with a focal length of 100 cm at 10 

GHz. 

radius of zone 1 

17.0453 cm 


radius of zone 2 

24.1918cm 


radius of zone 3 

29.7339 cm 


radius of zone 4 

34.4548 cm 


radius of zone 5 

38.6564 cm 


radius of zone 6 

42.4930 cm 


radius of zone 7 

46.0561 cm 


radius of zone 8 

49.4047 cm 


radius of zone 9 

52.5800 cm 


radius of zone 10 

55.6115 cm 
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even zones. The amplitude, E, at the focal point will 
be 

E t = Ej + E } + E 5 + E . . . + (2n-l) (10) 

If we construct a plate that passes the first 10 odd 
zones, the sum is 10 Ej. The incident wavefront gives 
1/2 E 1: so the amplitude at the focal point, F, will be 
increased 20 times. The intensity is therefore in¬ 
creased 400 times, or 26 dB. Larger zone plates and 
greater gains are possible as long as the focal point 
aberrations are less than the depth of the Gunnplexer 
cavity. 

construction 

The first Fresnel-zone plate antenna I constructed 
was made from art matte board covered with alumi¬ 
num foil and the radii cut out with a knife. Several 
"spokes" were left in the board to support the inner 
zones. Subsequent plates have been made with 
aluminum sheet metal. The resulting antenna has 
been tested with Doppler-shifted carriers and has 
confirmed the calculated focal length and gain. 

It might be pointed out that modifications of the 
zone radii would make it possible to make a plate that 
was not flat and could thus be incorporated into the 
various shapes of aircraft or other vehicles. In either 
case, flat or otherwise, the dimensions required for a 
zone plate are not nearly as tight as those for a parab¬ 
ola, and the resulting antenna is much lighter. 
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last-minute forecast 

The first of the month is expected 
to favor the lower frequencies for 
nighttime DX activities. DX condi¬ 
tions for the upper-frequency bands 
should improve during the third 
week, then round off and drop during 
the end of the last week. Solar radio 
flux is expected to be high during that 
time. Propagation disturbances from 
solar-flare activity of two to three 
days' duration are possible around 
the 15th and 25th. Also, a disturbed 
period may occur around the 5th 
from a coronal hole. Conditions will 
generally be poorer for hearing and 
working DX during these distur¬ 
bances, but look for unusual DX loca¬ 
tions to appear with weak, fading 
signals. 

The lunar perigee, of interest to 
moonbounce DXers, will occur on 
the 24th of this month. An Aquarid 
meteor shower, of interest to meteor- 
scatter DXers, will show a maximum 
between May 4th and 6th, with a rate 
of 10 and 25 per hour for the Northern 
and Southern Hemispheres, respec¬ 
tively. 

sporadic-E propagation 

One of the major paths for excel¬ 
lent DX signals in the summer is short 
skip, or multiple short skips, on the 
higher frequency bands. Here we are 
in May, nearing summer. The end of 
May heralds the beginning of the spo¬ 
radic-E (Es) propagation season. Es is 


Garth Stonehocker, K0RYW 

a thin layer of intense ionization 
about 60 miles (100 km) above the 
earth. It gives rise to strong, mirror¬ 
like signal reflections over the short- 
skip distance of 600 to 1200 miles 
(1000 to 2000 km). Signals remain 
strong from a half hour to a couple of 
hours on the average, as the name 
sporadic suggests, rather than all day 
long or all night as with other high- 
frequency propagation. 

The highest frequency propagated 
by Es follows the sun across the sky; 
the highest probability of occurrence, 
however, is near sunrise and again 
around sunset. These two facets of 
Es affect short-skip openings differ¬ 
ently. Openings on the higher-fre¬ 
quency bands occur near local noon¬ 
time and the lower bands tend to 
have openings near sunrise and sun¬ 
set. 

Now look at the best locations for 
these Es openings: since Es is related 
to the summer sun, the effect is in the 
Northern Hemisphere from June 
through September and in the South¬ 
ern Hemisphere during their summer, 
December through March. The best 
Es is on either side of the geomagnet¬ 
ic equator; it's especially good where 
the geomagnetic equator has great¬ 
est separation from the geographic 
equator. These special areas are 
Southeast Asia in the Northern Hemi¬ 
sphere and South America in the 
Southern Hemisphere. The first is the 
best of the two because the E region 
ionospheric electric currents are 


strongest there. Another location of 
prolific Es for short skip is the auroral 
oval at about 20 degrees around the 
geomagnetic pole. This Es is not a 
summer phenomenon, though; it's 
mainly equinoctial. During geomag¬ 
netic disturbances, particles from the 
solar wind entering the polar regions 
penetrate to the E and F regions pro¬ 
ducing ionization (aurora) there. It is 
associated with auroral scatter VHF 
openings which intrigue DXers who 
work east/west paths to Europe and 
Japan using this mode. 

To look for Es openings on the 
higher-frequency bands, monitor 
beacons on 6, 10, and 15 meters, 
WWV frequencies, and CB channel 
19. Also check TV channels 2 through 
5 for 6- and 2-meter openings. The 
lower bands don't need beacon moni¬ 
toring, since Es openings (sunrise and 
sunset) are available most nights. Re¬ 
member: couple your antenna to the 
ionosphere with takeoff angles of 
5-10 degrees (see the January, 1981, 
DX Forecaster). 

band-by-band summary 

Six meters will provide very good 
openings during high solar flux to 
South Africa, Australia, and New 
Zealand around local noontime. Look 
for possible Es short-skip by monitor¬ 
ing TV. 

Ten, fifteen, and twenty meters will 
have DX from most areas of the 
world during daylight and into the 
evening almost every day, either long 
skip to 2500 miles (4000 km) or Es 
short skip to 1250 miles (2000 km) per 
hop. The length of daylight is now 
approaching maximum, providing 
hours of good DXing. 

Forty, eighty, and one-sixty meters 
are the nignt DXer's bands. On many 
nights 40 meters will be the only usa¬ 
ble band because of thunderstorm 
QRN, but signal strengths via Es 
short skip may overcome the static 
when Es is available. Although Es is 
scarcely available in May, it should be 
better next month. 
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Miniaturized, 5 memories, memory/band scan 


The TR-7730 is an incredibly compact, 
reasonably priced, 25-watt, 2-meter FM 
mobile transceiver with five memories, 
memory scan, automatic band scan, and 
other convenient operating features. The 
TR-7730 is available in two variations: 
a 16-key autopatch UP/DOWN microphone 
(MC-46) version, and a basic UP/ DOWN 
microphone version. 

TR-7730 FEATURES: 

. Smallest ever Kenwood mobile 

Measures only 5-3/4 Inches wide, 

2 Inches high, and 7-3/4 Inches deep, and 
weighs only 3.3 pounds. Mounts even In 
the smallest subconipact car. and Is all 
ideal combination with the equally com 
pact TR-8400 synthesized 70-cm FM 
mobilr transceiver. 

. 25 watts RF output power 

HI/LOW power switch selects 25 W or 
5-W output. 


• Five memories 

May be operated in simplex mode or 
repeater mode with the transmit fre¬ 
quency ofTset ±600 kHz. The fifth 
memory stores both receive and transmit 
frequency Independently, to allow opera 
tion on repeaters with nonstandard splits. 
Memory backup terminal on rear panel. 

• Memory scan 

Automatically locks on busy memory 
channel and resumes when signal 
disappears or when SCAN switch Is 
pushed. Scan HOLD or microphone PIT 
switch cancels scan. 

• Automatic band scan 

Scans entire band in 5-kHz or 10-kHz 
steps and locks on busy channel. Scan 
resumes when signal disappears or when 
SCAN switch Is pushed. Scan HOLD or 
microphone PTT switch cancels scan. 

. Extended frequency coverage 
Covers 143.900 148.995 MHz in 
swltchablc 5-kHz or 10-kHz. steps- 
UP/DOWN frequency control from 
microphone 

Manual UP DOWN scan of entire band in 


Synthesized 70-cm FM mobile rig 

accessing autopatchcsl or other tone 


TR- 


Synthesized coverage of 440-450 MHz 

Covers upper 10 MHz of 70-cm band in 
25-kHz steps, with two VFOs. 

Offset switch 

For ±5 MHz transmit ofiset on both VFOs 
and four of five memories, as well as 
simplex operation. Fifth memory allows 
any other offset by memorizing receive 
and transmit frequencies Independently. 
DTMF autopatch terminal 
On rear panel, for connecting DTMF 
(dual-lone multifrequency) touch pad (for 


signaling device. 

HI/LOW RF output power switch 

Selects 10 watts or 1 watt output. 
Virtually same size as TR-7730 

Perfect companion for TR 7730 in 
a compact mobile arrangement 
Other features similar to TR-7730 

Five memories, memory scan, automatic 
band scan (in 25 kHz. steps). UP/DOWN 
manual scan, four digit LED receive 
frequency display (also shows transmit 
frequency in memory 5). S/RF bar meter 
and LED Indicators, tone switch, and 
same optional accessories. 


5 kHz or 10 kHz steps is possible when 
using cither autopatch or basic UP/DOWN 
microphone versions. 

• Offset switch 

Allows VFO and four of five memory 
frequencies to be offset ±600 kHz for 
repeater access or simplex. 

• Four-digit LED frequency display 

Indicates receive and transmit frequency. 
. S/RF bar meter and LED indicators 
Bar meter of multicolor LEDs shows S/RF 
levels. Other l.EDs indicate BUSY. ON 
AIR. and REPEATER offset. 

• Tone switch 
Optional accessories: 

MC-46 16-key autopatch UP/DOWN 
microphone 

SP-40 compact mobile speaker 
KPS-7 fixed station power supply 

More Information on the TR-7730 and 
TR 8400 Is available from till authorized 
dealers of Trio-Kenwood Communications 
1111 West Walnut Street 
Compton. California 90220 

^KENWOOD 

... pacrsrttrr in amateur radio 



Spevtfuattonn an cl prices are subject (o 
change wilhoul natter or obligation. 













pacesetter in amateur radio 


WITH OR WITHOUT 

MC-46 


ASK YOUR DEALER FOR DETAILS 


TR-B400 


S 15. 00 OFF s 30. 00 OFF 8 15.°°OFF 


Participating Trio-Kenwood Authorized Dealers: 


ALABAMA 
Long's Electronics 

Birmingham. AL 35233 
(205) 252 7589 
ALASKA 

Reliable Electronics 

Anchorage. AK 99503 
(907) 279 5100 

ARIZONA 

Power Communications 

Phoenix. AZ 85015 
(602) 241 9288 

CALIFORNIA 
Ham Radio Outlet 

Burlingame. CA 94010 
(415) 342 5757 

Ham Radio Outlet 

San Diego. CA 92123 
(714) 560 4900 

Ham Radio Outlet 

Van Nuys. CA 91401 
(213) 988 2212 

Ham Radio Outlet* 

Oakland. CA 94609 
1415. 451 5757 

Ham Radio Outlet 

Anaheim CA 92801 
(714) 761 3033 

Henry Radio. Inc. 

Los Angeles. CA 90025 
(213) 820 1234 

Henry Radio A Electronics 

Anaheim. CA 92801 
(714) 772 9200 

COLORADO 

CW Electronic Sales Co. 

Denver. CO 80202 
(303) 832 1111 


FLORIDA 

Amateur Electronic 
Supply 

Orlando. FL 32803 
(305) 894 3238 

Amateur Radio Center 

Miami. FL 33137 
(305) 573-8383 

HAWAII 

Honolulu Electronics 

Honolulu. HI 96814 
(808) 949-5564 

IDAHO 

Ross Distributing Co. 

Preston. ID 83263 
(208) 852 0830 

ILLINOIS 

Erickson Communications 

Chicago. IL 60630 

(312) 631 5181 

INDIANA 

Graham Electronics 

Indianapolis. IN 46204 
(317) 635 5453 
Hoosier Electronics 

Terre Haute. IN 4 7802 
(812) 238 1456 

Kryder Electronics 

Fort Wayne. IN 46815 
(219) 485 6434 

IOWA 

HI. Incorporated 

Council Bluffs. IA 51502 
‘1712) 323 0142 

KANSAS 

Associated Radio Comm. 

Overland Park. KS 66204 
(913) 381-5901 


MARYLAND 

Electronic Int'l Service 

Wheaton. MD 20902 
(301) 946 1088 

The Comm. Center 

Laurel. MD 20810 
(301) 792 0600 

MICHIGAN 
Radio Supply A 
Engineering 

Detroit Ml 48201 

(313) 435 5660 

MINNESOTA 
Midwest Amateur 
Radio Supply. Inc? 

Minneapolis MN 55142 
(612) 521 4662 

MISSOURI 
Ham Radio Center 

St Louis. MO 63132 

(314) 993-6060 
Henry Radio Company 

Butler. MO 64 730 
(816) 679 3127 

MidCom Electronics 

St Louis. MO 63144 
(314) 961 9990 

Missouri Radio Center* 

Kansas City MO 64150 
(816) 741 8118 

MONTANA 

Conley Radio Supply 

Billings. MT 59101 
(406) 259 9554 

NEBRASKA 

Communications Center 

Lincoln NB 68508 
(402) 476-7331 


NEVADA 

Amateur Electronic 
Supply* 

l as Vegas NV 89106 
(702) 647-3114 
NEW HAMPSHIRE 
Tuft's Radio A 
Elect. Supply 
Hudson. NH 03051 
(603) 883-5005 
NEW MEXICO 
Electronic Module 
Hobbs. NM 88240 
(505) 397-3022 
NEW YORK 

Adirondack Radio Supply 

Amsterdam, NY 12010 
(518) 842 8350 

Harrison Radio Corp. 

Long Island. NY 11735 
(516) 293 7990 

Radio World 

Onskanv. NY 13424 

(315) 736-0184 

OHIO 

Amateur Electronic 
Supply 

Wickliffe. OH 44092 
(216) 585 7388 

Srepco Electronics 

Dayton, OH 45404 
(513) 224-0871 

Universal Amateur 
Radio. Inc. 

Reynoldsburg. OH 43068 
(614) 866 4267 

OKLAHOMA 
Derrick Electronics* 

Broken Arrow OK 74012 
(918) 251 9923 


Radio. Inc. 

Tulsa. OK 74119 
(918) 587-9123 
ORCGON 

Portland Radio Supply 

Portland. OR 97205 
(503) 228 864 7 
PENNSYLVANIA 

Hamtronics/Trevose 

Trevose. PA 1904 7 
(215) 357 1400 

J.R.S. Distributors 

York. PA 17404 
(717) 854 8624 

SOUTH CAROLINA 

GISMO 

Communications 

Rot khiil. SC 29730 
(803) 366 7157 

SOUTH DAKOTA 

Burghardt Amateur 
Center 

Watertown SD 57201 
(605) 866 7314 

TENNESSEE 
Amateur Radio Supply 
of Nashville 

Madison. TN 37115 
(615) 868 4956 

Memphis Amateur 
Electronics 

Memphis TN 38108 
(901) 683-9125 


TEXAS 

Douglas Electronics 

Corpus Christ! TX 78404 
(512) 803-5103 

Electronics Center 

Dallas. TX 75201 
(214) 526 2023 

Hardin Electronics 

Ft Worth. TX 76112 
(817) 429 9761 

Madison Electronics 

Houston. TX 7 7010 
(713) 658-0268 

Kennedy Associates 

San Antonio. TX 70222 
(512) 333 6110 

WASHINGTON 
A-B-C Communications 

Seattle. WA 98155 
(206) 364 0300 

Amateur Radio 
Supply Co. 

Seattle. WA 98108 
(206) 767 3222 

C COMM' 

Seaitle WA 98107 
(206) 704-7337 

WISCONSIN 

Amateur Electronic 
Supply 

Milwaukee. Wl 53216 
(414) 442-4200 


im Dealers 
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his KENWOOD BONUS BUCKS coupon, when presented to any factory authorized dealer 
i TRIO-KENWOOD COMMUNICATIONS products, may be used as partial payment In the 
mount of $30 00 toward the purchase of any now KENWOOD model R-1000. TR-8400. or 
R-7730 with MC 46 or basic UP/DOWN microphone, or may be used as partial payment 
i the amount of $15.00 toward the purchase of any new KENWOOD model TS-130S. 
S 130SE. or TS-530S amateur radio product The purchase must be made during the 
ertod March 1. through June 15.1982 The customer must present a separate coupon 
:>ne only) for each of the listed models being purchased Additional coupons are available 
om our authorized dealers TRIO-KENWOOD assumes no responsibility for the inability 
f any of its dealers or of itself to deliver any specific product within the period specified 
i the foregoing Offer valid only in the USA Void where taxed or prohibited by law 
esellers are not eligible to participate in this program This coupon is a part of TRIO 
ENWOOD COMMUNICATIONS "BONUS BUCKS’ sales program It has no value unless 
ubmitted in compliance with the rules of that program prior to June 15. 1982 

0KENWOOD 

• Tmn-kpwwnnn r.nMMiiNinATinNS —■, 


Model Purchased 


/ n 982 

Date Purchased 


Dealer Name 


Customer 
Name _ 


. Call Sign 


. State/Zip 


Customer Signature 


TRIO-KENWOOD COMMUNICATIONS 

1111 West Walnut, Compton, California 90220 


Good Mar. 1 through Jun. 15,1982 







another balun design 


Discarded TV-set 
flyback transformer cores 
can be made 
into broadband baluns 
at minimal cost 

Modern Amateur equipment is designed for un¬ 
balanced coaxial-cable output. The proper way to 
connect this gear to a balanced load, such as a dipole 
antenna, is to place a balancing network, or balun, 
between the coax transmission line and the antenna. 
The balun ensures proper operation of the antenna, 
prevents antenna currents from appearing on the 
coax-cable shield, and keeps rf voltages from appear¬ 
ing on the outside of the rig. 

Theoretically, baluns can be constructed for any 
given impedance transformation, but standard trans¬ 
formation ratios are 1:1 and 4:1. The 1:1 balun trans¬ 
forms a 50-ohm unbalanced coax transmission line, 
for example, to a balanced 50-ohm load, or a 75-ohm 
unbalanced line to a 75-ohm balanced load. The 4:1 
balun may be used to transform 300-ohm balanced 
line, such as twinlead, to a 75-ohm unbalanced coax 
line. 

the flyback balun 

Many balun designs have been described in the 
Amateur literature. The two designs presented here 
are in no way unique except in their use of ferrite 
cores from old TV-set flyback transformers. 

Any discarded TV set has a flyback transformer 
(sometimes known as a horizontal-output transform¬ 


er). This transformer, which has a ferrite core, is de¬ 
signed to operate at the horizontal sweep frequency 
of 15.75 kHz, and must handle harmonics extending 
to 1 or 2 MHz. The transformer is easy to disassem¬ 
ble, as the ferrite core is always in the form of two U 
shaped halves. High-Q coils for low or medium fre- 
i! quencies can be made from this high-permeability 
ferrite, but in the upper high-frequency region, the 
core material is too lossy to form coils of any appre¬ 
ciable Q. This fact has probably deterred Amateurs 
from using these cores for baluns. (One exception is 
j W6SJQ’s article, “Three Baluns for a Buck," 73 
magazine, August, 1979, page 102.) However, the 
baluns described here don't require high-Q ferrite 
cores for their performance. This is because, at high 
frequencies, the magnetic field does not penetrate 
very far into the core, so core losses remain small. 

the 4:1 balun 

Essentially, the 4:1 balun consists of a pair of two- 
wire transmission lines wound into coils as shown in 
fig. 1. The air-core version of this type of balun was 
known as "elevator coils" in the early days of televi¬ 
sion. Its operation can be understood if we assume 
for the moment that both lines are of 100-ohm char¬ 
acteristic impedance and without standing waves. 
Since the two 100-ohm lines are connected in parallel 
at the input, they will be matched to 50-ohm coax. At 
the output, however, the two 100-ohm lines are con¬ 
nected in senes to produce 200 ohms, balanced to 
ground. The purpose of the ferrite cores is to give the 
bifilar coils enough inductance to isolate the input 
from the output and prevent a low-impedance path 
across the input or output terminals. 

By Fred Brown, W6HPH, 1169 Los Corderos, 
Lake San Marcos, California 92069 
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fig. 1. The basic 4:1 balun consists of two ferrite cores 
wound with 100-ohm (or 150-ohm) transmission lines. 
The air core version is known in the TV industry as "ele¬ 
vator coils." At the right is shown a method of deter¬ 
mining the degree of unbalance at the output terminals 
by measuring the rf voltage across matched 100-ohm 
resistors. 


The transformation of 75-ohm coax to 300-ohm 
twinlead ideally would require bifilar coils wound 
with 150-ohm transmission lines. Since neither 100- 
nor 150-ohm twinlead was available, the 4:1 balun 
coils were made with No. 24 (0.5 mm) vinyl zip cord. 
This wire is readily available in retail stores; often it is 
sold as "speaker wire." Q-meter measurements indi¬ 
cate its characteristic impedance to be about 156 
ohms. 

Vinyl, unfortunately, is quite lossy at radio fre¬ 
quencies. A better choice would have been twisted 
pair made of Teflon or polyethylene insulated wire. 
Ideally, the insulation should be of a thickness that 
give a characteristic impedance in the vicinity of 100 
or 150 ohms, but below VHF the impedance is not 
particularly critical because the lines are short in 
terms of a wavelength. Another possibility is 72-ohm 
receiving twinlead. 

Construction details are shown in the photograph. 
The size of the flyback transformer core is not partic¬ 
ularly important; the one used here had a cross-sec¬ 
tional diameter of about 5/8 inch (16 mm). The two 


50-OHM 

BALANCED 



rh 

fig. 2. The 1:1 balun is a short length of small-diameter 
coax wound on a ferrite core. A severe test for inser¬ 
tion loss with this type of balun is to connect an unbal¬ 
anced load the "wrong way" to the balanced output, as 
shown. 


bifilar coils are twelve turns each; they should be 
wound in the same direction and should be as identi¬ 
cal as possible. The coil ends can be anchored to the 
ferrite with epoxy cement. Leads to the input and 
output connectors should be short and of equal 
length for both coils. When wound, the two cores 
can be fastened to the wooden base by cementing 
the core faces to the wood with epoxy or super glue. 
If a metal box is used, the core faces should be 
spaced away from the metal by nonmetallic spacers 
of at least a few millimeters thickness. 

1:1 balun 

The basic design of the 1 to 1 balun, fig. 2, has 
been described previously by Joe Reisert, W1JR. 1 
This is a "choke" type of balun: a magnetic core 
wound with small-diameter coax. Losses are very 
low in this type of balun, and it is ideal for connecting 
coax to a dipole antenna. 

The toroidal ring is formed by cementing together 
the two U-shaped halves of the flyback transformer 
core. The coaxial coil is wound in two halves on op¬ 
posite sides of the core; each half is six turns. Be sure 
to adhere to the winding direction shown in fig. 2. 
The ends can be secured to the core by tying with 
short lengths of nylon fishline. 

The balun shown was wound with RG-196A/U 50- 
ohm coax; if 75 ohms impedance is desired, RG- 
187A/U is recommended. In either case, since the di¬ 
electric is Teflon rather than polyethylene, the 
power-handling capacity of this smaller coax is the 
same as RG-58 — about 400 watts at 30 MHz. For 
Amateur use this means the legal power limit below 
30 MHz, because the duty cycle for CW is only 50 
percent, and your kilowatt final is not going to ex¬ 
ceed 80 percent efficiency. (Just don't hold that key 
down too long!) SSB has an even lower duty cycle. If 
RG-174/U is used the power rating will have to be re¬ 
duced to 100 watts continuous at 30 MHz. 

results 

When the baluns were properly terminated, input 
SWR measured less than 1.1 on all bands, 160 
through 10 meters. Measured insertion loss is given 
in fig. 3. Accurate measurement of insertion loss in 
the 1/10 dB area is never easy, but these curves are 
believed to be fairly accurate. The 4:1 balun has a 
power loss of 6.4 percent at 29 MHz. When 200 
watts of rf were run through this balun, the zip cord 
became warm to the touch, revealing that the vinyl 
insulation was the cause of the power loss. Two hun¬ 
dred watts is about the maximum continuous power 
that the zip cord will handle at 10 meters, although 
higher power could be run intermittently, or at lower 
frequencies. As mentioned before, much better per¬ 
formance could be expected from Teflon-insulated 
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offer performance and versatility 
for those who demand the ultimate! 


TR7A Transceiver 

• CONTINUOUS FREQUENCY COVERAGE — 1.5 to 30 MHz full 
receive coverage. The optional AUX7 provides 0 to 1.5 MHz 
receive plus transmit coverage of 1 8 to 30 MHz. for future 
Amateur bands. MARS. Embassy. Government or Commercial 
frequencies (proper authorization required). 

• Full Passband Tuning (PBT) enhances use of high rejection 
8-pole crystal filters. 

Newl Both 2.3 kHz ssb and S00 Hz cw crystal filters, and 9 
kHz a-m selectivity are standard, plus provisions for two 
additional filters. These 8-pole crystal filters in conjunction 
with careful mechanical/electrical design result in realizable 
ultimate rejection in excess of 100 dB 
New! The very effective NB7 Noise Blanker is now standard. 
New! Built in lightning protection avoids damage to solid-state 
components from lightning induced transients. 

New! Mic audio available on rear panel to facilitate phone patch 
connection.. 

• State-of-the-art design combining solid-state PA. 
up-conversion, high-level double balanced 1st mixer and 
frequency synthesis provided a no tune-up. broadband, high 
dynamic range transceiver. 


R7A Receiver 

• CONTINUOUS NO COMPROMISE 0 to 30 MHz 
frequency coverage. 

• Full passband tuning (PBT). 

New! NB7A Noise Blanker supplied as standard. 

• State-of-the-Art features of the TR7A. plus added 
flexibility with a low noise 10 dB rf amplifier. 

New! Standard ultimate selectivity choices include the 
supplied 2.3 kHz ssb and 500 Hz cw crystal filters, and 
9 kHz a-m selectivity Capability for three accessory 
crystal filters plus the two supplied, including 300 Hz. 

1.8 kHz. 4 kHz. and 6 kHz. The 4 kHz filter, when used 
with the R7A's Synchro-Phase a-m detector, provides 
a-m reception with greater frequency, response within a 
narrower bandwidth than conventional a-m detection, 
and sideband selection to minimize interference potential. 

• Front panel pushbutton control of rf preamp, a-m / ssb 
detector, speaker ON/OFF switch, i-f notch filter, 
reference-derived calibrator signal, three age release 
times (plus AGC OFF), integral 150 MHz frequency 
counter/digital readout for external use. and Receiver 
Incremental Tuning (RIT) 


The “Twins” System 


• FREQUENCY FLEXIBILITY. The TR7A/R7A combination 
offers the operator, particularly the DX'er or Contester. fre¬ 
quency control agility not available in any other system. The 
Twins" offer the only system capable of no-compromise 
DSR (Dual Simultaneous Receive). Most transceivers allow 
some external receiver control, but the "Twins" provide 
instant transfer of transmit frequency control to the R7A 
VFO. The operator can listen to either or both receiver's 
audio, and instantly determine his transmitting frequency by 


appropriate use of the TR7A s RCT control (Receiver 
Controlled Transmit). DSR is implemented by mixing the two 
audio signals in the R7A 

• ALTERNATE ANTENNA CAPABILITY. The R7A s Antenna 
Power Splitter enhances the DSR feature by allowing the use 
of an additional antenna (ALTERNATE) besides the MAIN 
antenna connected to the TR7A (the transmitting antenna). 
All possible splits between the two antennas and the two 
system receivers are possible. 


DRAKE 


Specifications, availability and prices subject to change without notice or obligation 

See your Drake dealer or write 
lor additional information. 



COMING SOON; New RV75 Synthesized VFO 
Compatible with TR5 and 7-Llne Xcvre/Rcvrs 

• Frequency Synthesized for crystal-controlled 
stability • VRTO (Variable Rate Tuning Oscillator*) 
adjusts tuning rate as function of tuning speed. 

• Resolution to 10 Hz • Three programmable fixed 
frequencies for MARS, etc • Split or Transceive 
operation with main transceiver PTO or RV7S 


R. L. DRAKE COMPANY • 540 Richard Street. Miamisburg. Ohio 45342 • Phone(513)866-2421 • Telex288-017 


* Patent pending 


























twisted pair. Insertion loss of the 4:1 balun measured 
1 dB at 6 meters and about 3 dB at 2 meters. 

The excellent results on 160 meters indicate that 
fewer turns could have been used on both baluns, 
which would reduce losses on the higher bands with¬ 
out much sacrifice of performance on 80 or 160 
meters. 

The 1:1 balun's insertion loss was measured by 
Joe Reisert's acid test; that is, by connecting the bal¬ 
anced output to an ordinary unbalanced-input watt¬ 
meter, with the inner conductor of the balun going to 
the outer conductor of the load, and vice versa (see 
fig. 2). As a result, most of the power loss shown in 
fig. 3 is radiation loss — not heat loss in the balun 
itself. 

Initially the 1:1 balun showed an insertion loss of 
3.5 dB on 2 meters. This high value was traced to re¬ 
flections from the inductance of the half-inch-long 
leads that connect the RG-196 to the input and out¬ 
put connectors. The loss was decreased to 1 dB by 
soldering 10-pF capacitors, with the shortest possible 
leads, directly across the connectors. 

Fig. 4 shows the degree of unbalance: E2 ~ E1 - . 

t2 

expressed in percent and measured for both baluns 
by the split-load method shown in fig. 1. Two 
matched 25-ohm resistors were used for the split 
load on the 1:1 balun. 

reference 

1 Joe Reisert. W1JR, A Simple and Efficient Broadband Balun. ' ham 
radio, September. 1978. page 12. 
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# jr K.V.G. 


MOOEL 
XF9A 
XF 9B 
XF9B01 
XF9B02 
XF 9B 10 
XF 9C 
XF 90 
XF 9E 
XF-9M 
XF-9NB 
XF 9P 
XF910 


9 MHz CRYSTAL FILTERS 

Appli- Band- 

cation width Poles 


Band¬ 
width 
2 4 kHz 
2 4 kHz 
2 4 kHz 
24 kHz 
2 4 kHz 
3.75 kHz 
5.0 kHz 
120 kHz 
500 Hz 
500 Hz 
250 Hz 
15 kHz 


10.7 MHz CRYSTAL FILTERS 


XF107A NE 

XF107-B NE 

XF107-C WE 

XF 107-0 WE 

XF107-E Pix/ 

XM107SO4 F 

Write lor Data Sheets 
Export Inquiries Invited 


NBFM 

12 

kHz 

NBFM 

15 

kHz 

WBFM 

30 

kHz 

WBFM 

36 

kHz 

Pix/Data 

40 

kHz 

FM 

14 

kHz 


Shipping $3 50 


MICROWAVE MODULES VHF & UHF EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 


TRANSVERTERS 

Models; 10M IF to6M thru 435 MHz RF 
2M IF to 1269/1296 MHz RF 
Ch2/3 IF to 421/439 MHz ATV RF 

Low Noise RECEIVE CONVERTERS 

6M thru 1296 MHz RF. 10M thru 2M IF 
421/439 MHz RF. Ch2/3 ATV IF 
1275 MHz RF. Ch7/8 ATV IF 
also 1691 MHz RF. 137 5 MHz IF 

POWER AMPLIFIERS 

2 Meters 25 thru 100 watts 
432 MHz 20 thru 100 watts 
1296 MHz 10 watts 

Write lor technical data and price details 

ANTENNAS 

(FOB CONCORD. VIA UPS) i ^ 

144-148 MHz J-SLOTS ^ 

8 over 8 Hor pol D8/2M 12 3dBd l 

8 by 8 Vert pol D8/2M vert 12 3dBd 
8+8 Twist 8XY/2M 9 5dBd 

420-450 MHz MULTIBEAMS 

48 Element 70/MBM48 15.7dBd 

88 Element 70/MBM88 18 5 dBd 

UHF LOOP YAGIS 

1250 1350 MHz 28 loops 1296-LY20dB. 

1650-1750 MHz 28 loops 1691-LY20dBi 
Order Loop-Yagi connector extra Type N 
SMA 

Send 4Of (2 stamps> tor fun details ot all your VHF & UHF equip 
merit and KVG crystal product requirements 

Local Agents: 

Florida Srlvernail Electronics. Inc . Largo. FL 
Mid-West Lee-Tronics. Ltd.. Canton. IL 
California PC Electronics. Arcadia. CA 
N W & Alaska Spectrum West. Seattle. WA 


Irom $219 95 
from $399 95 
from $349 95 


from $64 95 
from $74 95 
from $169 95 
from $269 95 


from $134 95 
Irom $174 95 
from $469 95 


(813) 595-3317 
(309)647-0153 
(213) 447 4565 
(206) 523-6167 


M 


(617) 263-2145 
SPECTRUM 
INTERNATIONAL, INC. 
Post Office Box 1084 
Concord. M A 01742, U.S.A. 
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Iron Powder and Ferrite 

TOROIDAL CORES 


Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 

Small Orders Welcome , 

Free 'Tech-Data' Flyer ^1 



The Best \ 
Got Better 


Since 1963 


12033 Otsego Street, North Hollywood, Calif. 91607 


IP Germany fieaintninaoen waneim — Memes Sir 88 4930 Qeimo d '8 West Germany 
in jaoan Tayomura Electronics Comoany, Lid 7 9 2 Cnome Sola Kanda Chiyoda Xu. loxyo Japan 



SURPLUS 
ELECTRONIC 
EQUIPMENT 

CATALOG 


New BARGAINS . . . New ITEMS! 

fDff UPON REQUEST! 

' Send today lor Your copy of New 
FREE CATALOG WS-82 Address: Dept. HR 


FAIR RADIO SALES 

1016 E. EUREKA • Bo« 1105 - LIMA, OHIO • 45(07 I 


SYNTHESIZED 

SIGNAL GENERATOR 



MODEL 
SGtOOD 
$349 95 
plus snipping 


• Covers 10010 185 MHz ml kHz sleps with thumb 
wheel dial • Accuracy 1 pail per 10 million al all Ire 
quencies • Internal FM adiuslaPle trom 0 to 100 kHz 
at a 1 kHz rale • Spurs and noise al least 60 dB be 
low carrier • RF output adjustable trom 5-500 mV al 
50 ohms • Operates on 12 Vdc @ 1/? Amp • Avail 
able lor immediate delivery • $349 95 plus shipping 

• Add-on Accessories available to extend Ireq 
range add inlimte resolution, voice and sub audible 
tones. AM precision 120 dB calibrated attenuator 

• Call tor details • Dealers wanted worldwide 

VANGUARD LABS 

1B6-23 Jamaica Ava.. Hollla. NY 11473 
Phona: (717) 4M-2720 


MODEL 4381 RF POWER ANALYST 

This new generation 
RF Wattmeter with nine-mode 
system versatility reads... 

IN STOCK QUICK DELIVERY 

AUTHOtlZtO flaiVI DUTIiaUTOI 








associates 

116 BELLARMINE 
ROCHESTER. Ml 48063 

CALL TOLL FREE 

800-521-2333 

IN MICHIGAN 313 - 375-0420 
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THE SOLID STATE BEAM. 

Introducing the HyGain TH7DX. 


Solid state rigs \ 

demand a new 
standard of perform- 

ance in antenna design. ^ x '• 

And HyGain has it: the new • «r ^ 

TH7DX, The Solid State Beam 
The TH7DX is the first antenna X \ 
specifically for use with today’s advanced, 
solid-state broadband rigs. 

It’s small enough to fit on a city residential lot (24 
foot boom/20 foot turning radius), and it’s all-mode — 
SSB, Slow Scan, CW, and RTTY 
Most importantly, the TH7DX covers 10, 15, and 20 
meters, from band-edge to band-edge, with an SWR 
below 2:1, so you can load your solid state rig to full 
rated output without the use of time-consuming tuners. 

Forward gain and front-to-back ratio is just as good 
as the superb TH6DXX — and the patterns hold at 
the edges of the band. This broadband performance 


V - - 




THE MADISON SOLID 
STATE SPECIAL 

Madison makes it easy to 
go stateolthe-art We 
have special package pric¬ 
es when you buy a solid 
state ng and the new 
TH7DX solid state beam to 
go with it Call today lor a 
> quote on any ol these tine 
\ rigs and the TH7DX combi- 
' nation 

KWM380 FT707 

IC730 ET107 

TR7A FT-One 

TS130S IC720A 


is made possible by the new dual-driven element sys¬ 
tem used on the TH7DX. 

If you got a solid state rig, get the Solid State Beam 
— the new TH7DX from HyGain. And get it from 
Madison. 

Madison not only has the TH7DX in stock, we have 
it at the lowest prices anywhere. Suggested List 
$499.00. Call Madison today for a quote. 


We back everything we sell 
with our personal guarantee. 

All Prices FOB Houston 

and sub|ect lo change without notice 

Items subject to prior sale 


Ti" 


Electronics Supply, Inc. 

1508 McKinney • Houston. Texas 77010 • 713-658-0268 


Always. Always. Always 
call tor quotes 

Toll Free Nightline 

1-800-231-3057 
Monday, Wednesday, Friday 
7PM- 10PM CT 





CODE PRACTICE TAPES FROM 
HRPG — Practice copying Morse 
Code anytime, anywhere. Whether 
you're upgrading your present license or 
just trying to up your code speed, a large 
assortment allows you to choose exactly the 
kind of practice you need. 

each tape S4.95 2/58.95 3/512.95 


i - V. _ 



University Microfilms 
International 


300 Horth Zeeb Road 
Dept RR 

Ann Arbor, Mi. 48106 
USA. 

30-32 Mortimer Street 
Dept. PR. 

London WIN 7RA 
England 


More Details? CHECK-OFF Page 100 


QSo SERIES each tape S4.95 2/58 9b 3 

Here s the way to go lor those planning lo upgrade their present 
license lo General or Extra Class Both QSO tapes are reproduciions ol 
actual on-the-air CW contacts, similar in content to the FCC code 
exams Both tapes are recorded at speeds taster than those en 
countered in the exams Get the best practice tor that all important code 
test By mastering these tapes 
A 90 minute tape ot 25 QSOs sent at 15 wpm 

HR-QSO-1 $4.95 

A 90 minute tape ot 30 QSOs sent at 22 5 wpm 

HR-QSO-2 $4.95 

PLAIN LANGUAGE TEXT SERIES 

Now there s an opportunity lo practice copying code in plain language 
text, any lime ol the day The PLT series is excellent tor those who 
are learning code by the word method These tapes can also be used to 
improve sending speed and accuracy by using the provided text and a 
code practice oscillator to send m time with ihe tape 

HR-PLT1 - 54.95 HR-PLT2 - S4.95 

15 wpm code lor 20 minutes 30 wpm code tor 20 minutes 

18 wpm code lor 20 minutes 35 wpm code lor 15 minutes 

22 wpm code lor 20 minutes 40 wpm code tor 15 minutes 

25 wpm code lor 20 minutes 45 wpm code tor 15 minutes 

50 wpm code tor 15 minutes 

Please add $1 lor shipping 

Ham Radio’s Bookstore 


Greenville, NH 03048 
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antenna geometry 

for 

optimum performance 


Design considerations 
in terms of path distance, 
ionospheric height, 
and antenna height 

If you had your choice of a 10-dB gain antenna at 
40 feet (12 meters) or a 5 dB-gain antenna at 120 feet 
(37 meters), which would you choose? Presumably, 
there would be a split decision on such a question. 
However, the real reply would be that the question 
does not provide enough data to properly make a 
sound decision. Antenna gain or antenna height are 
secondary considerations in antenna design. The pri¬ 
mary objective in an antenna design is to provide 
maximum signal energy at the desired receiving loca¬ 
tion. This is done by providing the most favorable ra¬ 
diation pattern in both the horizontal and vertical 
planes to match the conditions of a very unstable 
propagation medium, the ionosphere. 

This article discusses the important relationship of 
the vertical radiation angle of an antenna, height of 
the ionosphere, and distance between the transmit¬ 
ter and the receiver. As to the opening question, it 
will simply be stated now that the high-gain antenna 
on 20 meters would be superior for domestic opera¬ 
tions. The 120-foot (37-meter) low-gain antenna 
would always beat out the higher-gain antenna for 
maximum distance, world-wide contacts. 

ionospheric reflections 

High-frequency propagation occurs between the 
surface of the earth and one or more layers of ionized 
atmosphere that exhibit sufficient conductivity to re¬ 


flect the radio signals back to earth. One reflection 
from the ionosphere is called one hop, and the num¬ 
ber of hops made by the radio wave before arriving at 
the receiving location is the number of successive re¬ 
flections from the ionosphere. These are called multi¬ 
hop transmissions. Single and multihop propagation 
can occur simultaneously. 

Propagation can be further complicated by reflec¬ 
tions from more than one conductive layer. Fig. 1 is a 
simple flat-earth representation of a radio circuit 
showing reflections from the E, Fi, and F 2 layers of 
the ionosphere. Single-hop transmissions are shown 
by the solid lines and two-hop transmissions by a 
dashed line. 

Consider the multiple path signals, both one and 
two hop, arriving at the receiver due to reflections 
from the E, Fi, and F 2 layers. Such a situation could 
exist if there is a broad vertical lobe of radiant energy 
from the transmitting antenna. The path length of 
the different signals, as well as the height change 
with time of the three layers, will cause the signals to 
arrive at the receiver at different times; that is, the 
signals will not all be in phase. Such a situation will 
cause fading of the received signal with loss in quali¬ 
ty of the communications circuit. 

One may eliminate the E-layer reflection complete¬ 
ly by choosing a frequency high enough to penetrate 
the E layer at any vertical angle of radiation. If the fre¬ 
quency is close enough to the maximum usable fre¬ 
quency (MUF) and F 2 is controlling, then Fi reflection 
may be absent, or very small. In such a case, the re¬ 
maining conflicting wave arrivals would be from a 
one and two-hop reflection from the F 2 layer. How- 

By Henry G. Elwell, Jr., N4UH, Route 2, Box 
20G, Cleveland, North Carolina 27013 
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ever, if it happens that the large angle of incidence at 
A and C of fig. 1 caused the waves at these points to 
penetrate the F 2 layer without reflection, only the 
one-hop F 2 signal would arrive at the receiver at max¬ 
imum strength with no fading. Elimination of the 
two-hop path could also occur by restricting the ver¬ 
tical radiation energy to a low angle of fire. 

At the other extreme, the operating frequency 
could be chosen so low that the signal would not 
penetrate the E layer at all, thus eliminating the Fi 
and F 2 reflections. However, there may remain multi- 
path E-layer signals unless the antenna radiation pat¬ 
terns at transmitting and receiving locations provide 
very low response at the higher angles at which mul¬ 
tipath E-layer signals could be propagated. 

The known methods of attack on the multipath 
problem involve these factors: 

1. Use a frequency that will cause reflection from one 
layer only, as nearly as possible. 

2. Use a frequency that will require reflection at the 
lowest angle of incidence possible, such that higher 
angle radiations will penetrate the layer and not be 
reflected. 

3. Use a directive antenna that will focus the angle of 
one dominant wave group and discriminate against 
other multipath signals by relatively low response to 
all other angles. 

On one-hop circuits it might be relatively easy to ap¬ 
ply any one or all three of the above principles for re¬ 
ducing multipath circuits. However, on multihop cir¬ 
cuits different ionosphere characteristics occur at 
each point of reflection. Also it is necessary to use a 
frequency that is a limiting factor at one of the reflec¬ 
tion points. Therefore, it is more difficult to adhere to 
those ideal principles for multihop paths. 

is highest gain and 
height always best? 

High antenna gain and high antenna height seem 
to be the dominant factor in today's selection of an¬ 
tenna systems. That philosophy without further 
thought to the overall consequences is all right if 
your goal is to put the strongest signal at the greatest 
distance at any particular time of the day. Don't be 
upset, however, if your signal is /ess than average at 
medium ranges during the daylight hours. 

The strength of your transmitted signal received at 
a distant point, at any time of the day, is a function of 
your power, antenna gain, antenna height, atmos¬ 
pheric absorption factors, and the height of the iono¬ 
sphere. Let's eliminate power, antenna gain, and ab¬ 
sorption in the following discussion. Power and ab¬ 
sorption are independent of the antenna system, and 



the antenna gain, while important, does little good if 
the signal does not come down at the desired location. 

the propagation- 
distance formula 

The following equation relates the vertical angle of 
radiation from the antenna and the height of the ion¬ 
osphere, to the distance between the transmitted sig¬ 
nal and the point the signal returns to earth; that is a 
one-hop occurrence. (The derivation of the equation 
may be found in the appendix.) 

D = 222.26 I cos-l \- - C -^ -—1- a { (1) 

\_(1 + 0.000157 hi)] j 

where D is the surface distance between the trans¬ 
mitting antenna and the first reflected return to earth 
in kilometers, a is the vertical radiation angle of the 
antenna in degrees from the horizon, and h, is the 
height of the ionosphere in kilometers. 

If you have a calculator with "cos" and “inverse 
cos" functions, the equation is easy to solve. How¬ 
ever, fig. 2 shows the equation pictorially for various 
heights of the ionosphere. 

The use of the chart is quite simple. Enter the left 
side of the chart with the known vertical angle of ra¬ 
diation of your antenna. Go horizontally to the right 
until an intersection with a curve of the desired iono¬ 
sphere height is met. Then drop down vertically and 
read the distance scale on the bottom of the chart. 

Example. Known: Vertical angle of radiation is 30°. 
Ionosphere height is 400 km. Distance: 1206 km for 
one-hop transmission. 

height of ionosphere 

You say you don't know the height of the iono¬ 
sphere or the vertical angle of fire of your antenna? 
OK, let's consider the ionosphere's height, and then 
we'll spend some time on the vertical radiation 
problem. 
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fig. 2. Vertical angle of radiation as a function of dis¬ 
tance with ionosphere height as a parameter. An exam¬ 
ple is given for a vertical radiation angle of 30° and an 
ionosphere height of 400 km; the distance for a one- 
hop transmission is 1206 km. 


The height of the ionosphere layers varies with lati¬ 
tude, with the hour of the day and the seasons, and 
with sunspot activity. Over the earth on any particu¬ 
lar day, the variations of height are of the order of 2 
to 1. Monthly average heights at any one location, 
however, usually follow a fairly constant pattern. 

In some older texts, typical heights were assigned 
to the layers, but such rough information may be 
misleading. The Central Radio Propagation Labora¬ 
tory, when at the National Bureau of Standards, 
Washington, D.C., used to publish monthly reports 
on details of various ionosphere heights, but that in¬ 
formation has been discontinued. However, we do 
know the bands of ionosphere heights that will give 
us sufficient information to make our distance calcu¬ 
lations; see table 1 for most intensely ionized regions. 
These bands of ionosphere heights will be used to 
show how the distance transmitted for a given verti¬ 
cal radiation angle changes from dawn to noon, for 
example, as shown in table 1. 

vertical radiation angle 

The vertical radiation angle of a horizontal antenna 
is easy to determine. Keep in mind that the vertical 
radiation of most horizontal antennas is a function 
only of its height above ground; this includes dipoles. 


table 1. Height of ionosphere. 


summer day 
layer (kml 

E 110-130 

F, 280 310 

F 2 450 - 480 


winter night 

(kml (km) 

110-130 - - 

210 - 250 275 - 325 

270 - 320 - - 


Yagis, and other horizontally polarized, single-level 
beams. The number of elements in a Yagi, for exam¬ 
ple, does not change its vertical radiation angle. The 
radiation pattern in the vertical plane perpendicular 
to the wire of the antenna is given by the equation: 

F(a) = sin (h sin a) (2) 

where a is the vertical angle of radiation from the 
horizon 

h is the height above ground in electrical 
degrees 

The equation is meant for radiation over perfectly 
conducting ground. However, it is used for pattern 
work for typical imperfectly conducting grounds 
such as are encountered in practice. 

The value of a for maximum signal at any given 
height, is when F(a) = 1, since a sine function varies 
from a maximum of 1 to a minimum of 0. The latter 
factor, 0, means that there will be a null in the vertical 
radiation at some point. 

The workable equation is (see the appendix for 
derivation): 

h = jinzJ_F[a)_ (3) 

1 0.366f sm a. 

where: hf t is the height of the antenna in feet 

a is the vertical angle of radiation from the 
horizon for the antenna 
/ is in MHz 

F(a) is 0 or 1, or as we will see later, any number in 
between such that sin~*(1) is 90° for first lobe, 270° 
for second lobe, 450° for third lobe, etc., and 
sin~ 1 (0) is 180° for first null, 360° for second null, 
540° for third null, and so on. 

The solution of this equation with antenna vertical 
radiations of 90° to 1 °, to give corresponding anten¬ 
na heights for the first lobe at each frequency band, 
was done on a programmable calculator; doing it man¬ 
ually is a terrible job. Solution of antenna height was 
preferred over solving for vertical radiation angle be¬ 
cause of the limits of 0° to 90° expected from an an¬ 
tenna pattern; antenna height can be from 0 to infini¬ 
ty theoretically. 

The graph of the results is shown on fig. 3. That 
curve is very interesting so let's test it. You have your 
beam at an 80-foot (24-meter) level and are operating 
it on the 20-meter band. Enter the curve at the bot¬ 
tom for antenna height of 80 feet (24 meters) and go 
up vertically until you intersect the 20-meter antenna 
operating band. At that point go to the left horizon¬ 
tally and determine that the vertical angle of radiation 
for the antenna is 12.7°. The results for all Amateur 
bands for an 80-foot 124-meter) tower is shown in 
table 2. 
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table 2. Vertical radiation angle for all bands with 
antenna height of 80 feet (24 meters). 

vertical radiation angle 


frequency band 

first lobe 

first null 

(MHz) 

(degrees) 

(degrees) 

1.90 

(note 1) 

— 

3.80 

54.0 

(note 2) 

7.25 

25.0 

58.0 

10.25 

17.5 

37.0 

14.20 

12.7 

25.5 

18.10 

9.8 

20.0 

21.25 

8.2 

17.0 

24.94 

7.0 

14.2 

28.50 

6.2 

12.5 


(1) 90° is achieved by an antenna 136 feet 141.5 meters) high. 

(2) 90° is achieved by an antenna 129 feet (40 meters) high. 


Table 2 should be studied carefully by one-tower 
owners who like to "Christmas-tree" monobanders 
for different bands. Such towers usually have the 40- 
meter beam at the lowest height, then the 20-meter 
beam is higher, followed by the 15-meter beam, and 
the 10-meter beam on top. From a propagation stand¬ 
point, isn't that the reverse order? I always put the 
40-meter beam on top to give it the lowest vertical ra¬ 
diation angle for the available height with the IO¬ 
meter beam on the bottom. The 10-meter beam auto¬ 
matically has a reasonable wavelength-height, hence 
a reasonably low vertical angle of radiation. It's the 
40-meter beam that needs the highest location. That 
of course requires proper consideration for structural 
integrity. 

For you 160-meter enthusiasts, table 2 shows why 
a horizontal antenna on that band will be very poor 
for DX work. Even at 136 feet (41.5 meters) high, it is 
putting out a vertical radiation angle of 90°. Put your 
effort and wire into a vertical antenna for DX on 160 
meters. 

Although an 80-foot (24-meter) high antenna on 80 
meters is probably better than the run-of-the-mill on 
that band, you will still do better with a properly <ion- 
structed vertical for DX work. 

vertical radiation null angle 

The second consideration for the antenna height 
is, "Where are the nulls going to fall?" By making 


F(a) = 0, such that sin ~ 1 F(0) = 180°, the first null 
can be determined. These values are also shown in 

table 2. 

As you can see, fig. 3, showing the first lobe for all 
Amateur bands makes for a pretty busy graph. To 
show the additional lobes plus nulls would be a disas¬ 
ter. However, all bands for lobes and nulls up to the 
seventh is easily shown if height above ground is in 
electrical degrees. Fig. 4 shows such a curve. To use 
the curve a calculation is necessary for the height 
and frequency for which you are interested (see the 
appendix for proof). 

h = 0.366 hf t f (4) 

where: h = height above ground in electrical de¬ 
grees 

hf t = height in feet 
/ = MHz 

Let's say you want to find the lobes and nulls for your 
100-foot (30.5-meter) high tribander at 10, 15, and 20 
meters. Solution of the equation for h for each band 
and subsequent use of fig. 4 would give the results in 
table 3. You might ask the question, "Why bother 
about the null? There's nothing there anyway, so for¬ 
get it!" There may be plenty "over there" where your 
signal is nulled out, and you should at least know 
about it even though you intend to ignore it. It may 
be just the knowledge you need to design for a differ¬ 
ent height or provide for a lower-height antenna to fill 
in the nulled area. 

vertical radiation 
polar diagrams 

Let's look at another representation of maximum 
(lobes) and nulls: the vertical polar radiation dia¬ 
grams. See fig. 5, which is the 14.2-MHz plot of the 
100-foot (30.5-meter) antenna. The same data is be¬ 
ing used as in table 3. You have seen these in anten¬ 
na books many times I'm sure. If you are like I am, 
you may have wondered how they determine their 
shape. Well, fig. 5 was calculated and then plotted 
using the same F(a) = sin (h sin a) equation as 
before. 

All you do is select the height of the antenna you 
want, in feet, change that to electrical degrees, h, for 
the frequency desired, and solve the equation for da¬ 


table 3. Nulls/lobes for tribander at 100 feet (30.5 meters). 



height 





radiation angle (degrees) 




band 

(electrical 

first 


second 

third 


fourth 

fifth 

(MHz) 

degrees) 

lobe 

null 

lobe 

null 

lobe 

null 

lobe 

null 

lobe null 

14.2 

520 

10.0 

20 

31 

44 

60.6 

— 

— 

— 

_ _ 

21.3 

780 

6.5 

13 

20 

28 

35.0 

43 

52 

68 

_ — 

28.5 

1043 

5.0 

10 

15 

20 

25.5 

31 

37 

43 

50 58 
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ferent values of vertical angle of radiation, a, from 
90° to 0°. This will give you the left side of the figure. 
If you use a equal to 180° to 0°, you get the com¬ 
plete radiation pattern for a dipole. However, one 
side is a mirror image of the other, and a beam anten¬ 
na would be attenuated on the back side anyhow; 
use 90° to 0°. 

These calculations are very easy using a program¬ 
mable calculator when you program it to decrement 
automatically by 1°, 2°, 5°, or 10° steps from 90° or 



LEGEND 
— IOO FOOT 
ANTENNA 

- 30 FOOT 

ANTENNA 

FREQUENCY = U.EMH1 
(I FOOT * O 303 METER] 


fig. 5. Vertical-polarization radiation diagram showing 
a comparison of the radiation pattern in the vertical 
plane of an antenna at 50 feet 115 meters) and one at 100 
feet 130.5 meters). Nulls in the higher antenna may be 
filled by the lower antenna (frequency is 14.2 MHz). 


180° as desired; a printer would automatically list the 
results. For those with computers, a program could 
be derived to plot the diagram as calculations progress. 

Examine fig. 5. It has three lobes and two nulls; 
the one at 90° is not a full null. Our lobes as shown 
pictorially there, and tabularly in table 3, are at ap¬ 
proximately 10°, 31 °, and 60°. An important null is at 
20°. Why important? Twenty degrees vertical radia¬ 
tion from fig. 2 with the ionosphere at 400 km, day¬ 
time F 2 layer height, is a good 1750 km hop. 

From Cleveland, North Carolina, the distance to 
the heart of Germany is 7023 km, selected as being 
the center of a densely populated area. It so happens 
that 7023 km divided by 1750 km (the one-hop dis¬ 
tance above) is exactly four hops. From fig. 2, the 
10° signal gives a one-hop distance of 2650 km. Di¬ 
vide that number into 7023 and you will see it goes 
2.7 hops. You can't have 2.7 hops, so you have to 
have 3 hops. Three times 2650 km is 7950 km. There¬ 
fore, the 10° vertically radiated signal lands almost 
1000 km beyond the heart of Germany. However, if 
we had an antenna giving a 20° vertically radiating 
signal, it would be stronger than the 10° signal in that 
area when the ionosphere is at 400 km in height. 

Referring back to fig. 3, you can see that a 20° 
vertical radiation can be obtained by an antenna 
height of 50 feet (15 meters). Superimpose this verti¬ 
cal radiation pattern on the vertical polar radiation di¬ 
agram, fig. 5, to get a pictorial representation of 
how the 20° null is filled in by the 50-foot (15-meter) 
antenna. All vertical angles from about 6° through 
36° are in excess of 80 percent of maximum signal. It 
is doubtful if you would want to use the 20-meter 
band for distances which 36° would provide — dis¬ 
tances less than 1000 km one-hop. 

Carry the analysis further to the 15- and 10-meter 
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bands with an antenna at 100 feet and one at 50 feet 
(30.5 and 15 meters); see figs. 6 and 7. On 15 me¬ 
ters, the lower antenna fills in the null at 15°, but 
leaves a null at the 28° vertical angle of radiation. 
That angle is good for about 1200 km; again a lower 
frequency would be better. 

On 10 meters the same combination appears to be 
good from about 3° through 17° to give at least an 80 
percent of maximum signal over that range. Again, 
vertical angles greater than 17° on 10 meters proba¬ 
bly are not necessary except for sporadic E transmis¬ 
sions. The 100-foot (30.5-meter) antenna by itself 
would leave some undesirable holes in your vertical 
radiation pattern. 

Those Amateurs with a computer can have a great 
time moving displays around to show the vertical 
pattern for a single antenna at different tower heights 
with a lower antenna to fill in the nulls. 

exciting two antennas 
for greater gain 

Of course, once you have two antennas at differ¬ 
ent heights, your next inclination is to say, "Why 
don't I excite both of them and get additional gain?". 
Good idea, but first you should know, "What is that 
going to give me in the way of vertical angle radia¬ 
tion?" A good question, and its solution is as simple 
as adding on a second term to the equation we've al¬ 
ready been using. 

Fia) = N [sin(hisina) + siMhzsina)] (5) 
See fig. 8 for definitions of hi, h 2 , and a; hi and h 2 
are in electrical degrees for the frequency being 
measured. N is a normalizing factor (makes max¬ 
imum — 1) and may vary from one design to anoth¬ 
er. First run the equation from 90° to the lowest 
angle. You will see maximum lobe results greater 



fig. 6. Vertical-polarization radiation diagram showing 
a comparison of the radiation pattern in the vertical 
plane of an antenna at 50 feet (15 meters) and one at 100 
feet (30.5 meters). Nulls in the higher antenna may be 
filled in by the lower antenna (frequency is 21.3 MHz). 


than 1. To normalize the data, divide all results by the 
highest lobe results. That makes the highest results 
equal to 1, with a corresponding decrease in all other 
numbers. This is called "normalizing the data," and 
permits an easier comparison of different designs. 

The calculator or computer solves the equation for 
given heights of hi and h 2 and varies the vertical 
angle a from 90° down to zero when programmed 
properly. Taking 5° steps works out well, but 1° 
steps may have to be taken at crucial points to deter¬ 
mine the maximum point of a particular lobe. 

Using the 50-foot and 100-foot (15- and 30.5- 
meter) high antennas at 14.2 MHz fed in phase and 
solving the F(a) equation produced the plot shown in 
fig. 9. The plots of fig. 5 are superimposed on fig. 9 
to show the comparison pattern of each single anten¬ 
na and together. The curve has been normalized 
(maximum point = 7) to compare its vertical angle 
with respect to the 50-foot and 100-foot (15- and 
30.5-meter) curves. It may be seen that the maxi¬ 
mum lobe for the combination is at 12°, with three 
attenuated ones at 38°, 53°, and 90°. A gain of 3 dB 
is realized in the horizontal plane with the combined 
antennas. 

You may be interested in determining for yourself 



fig. 7. Vertical-polarization radiation diagram showing 
a comparison of the radiation pattern in the vertical 
plane of an antenna at 50 feet (15 meters) and one at 100 
feet (30.5 meters). Nulls in the higher antenna may be 
filled in by the lower antenna (frequency is 28.6 MHz). 



fig. 8. Definition of heights and vertical angle of radia¬ 
tion for two antennas excited in phase. 
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fig. 9. Comparison of the antennas of fig. 5 with the 
two antennas fed in phase to give an increase in gain in 
the horizontal plane. The pattern for the in-phase an¬ 
tennas has been normalized as explained in the text for 
comparison purposes. 


what the pattern of half-wave spacing as well as 
0.625-wavelength spacing would provide in the way 
of vertical radiation angles with height. The 0.625- 
wavelength spacing is the optimum spacing for maxi¬ 
mum horizontal gain. 

When striving for minimum vertical radiation 
angle, consider the following. Fig. 2 shows that if the 
ionosphere were to attain a height of 500 km, the 
maximum one-hop distance would be 4850 km at 0° 
vertical angle of radiation. To attain a 0.1° angle of 
fire would require a horizontal antenna on 28.5 MHz 
to be at 4,944 feet (1508 meters) high. On 14.2 MHz, 
a 1 ° angle of fire would require an antenna at 992 feet 
(303 meters). So, do not expect to have horizontal 
antennas with a maximum lobe at 0°. 

four-antenna array 

As a final exercise for a 100-foot (30.5-meter) high 
tower, an array of four antennas spaced one-half 
wavelength apart for 15-meter operation was calcu¬ 
lated . This is for the contester who wants to put a fixed 
array on the side of the tower for Japan, for example. 
The calculation is done using the same F(a) formula, 
but having four terms: 

F(ct) = N isin(h isincx) + sth(7i2sma) 

+ sin(h)sinu) + sinfh^sina.)] (6) 

Fig. 10 shows the vertical signal to be expected. 
What a beautiful lobe with negligible high angle 
lobes, thus minimizing interference from short-haul 
stations. The vertical angle of about 8° produces 
about a 4-hop trip from North Carolina to Japan. If 
your 3-element Yagis were used, the horizontal gain 
would be 14 dB over a dipole. Sure beats a 12-ele- 
ment Yagi on a long boom for simplicity, and remem¬ 


ber all the high-angle lobes you have to put up with 
using the single beam (refer to fig. 6). 

conclusions 

This article has attempted to point out the impor¬ 
tance of designing an antenna system to put your 
signai where you want it to go. The variables under 
your control are the distance to your desired station 
and the height of your antenna. The variable not 
under your control is the height of the ionosphere. 
However, by judicious placement of secondary an¬ 
tennas in the vertical plane, you can effectively use 
changes in the height of the ionosphere and keep 
your maximum signal at a given receiver location. 

Also, by knowing the vertical angle of radiation of 
your antenna you can determine proper height for 
short-haul contest work such as Sweepstakes, as 
well as long-haul DX contest or general DX work. 

Although perhaps an over-simplification of the an¬ 
tenna problem, study of the multi-lobes of high an¬ 
tennas will show how "thin" the lobes are. Thus, 
changes in the ionosphere height will move the 
"footprint" of the transmitted signal into and out of 
your desired reception area more quickly than "fat¬ 
ter" lobes. Also, the multiplicity of lobes from the 
high antenna may result in multiple path fading prob¬ 
lems, as explained earlier. Lower antennas and phased 
arrays have fatter lobes, hence a broader footprint, 
and will maintain their signal strength into their di¬ 
rected area for longer periods of time. 

Ask yourself before investing in costly towers and 
antenna systems, "What are my antenna objectives?" 
Putting the signal into the area you want it to go still 
seems more important than putting the strongest sig¬ 
nal wherever it wants to go. A study of your antenna 
objectives is not to be taken lightly! 



ANTENNA HEIGHTS 
(FEET) 

too 

76.9 

53.6 

30.7 

FNEQUENCV 21.3 MHz 
(t FOOT • 0.303 METER) 


fig. 10. Results of feeding four horizontally polarized 
antennas in phase when stacked vertically to show 
elimination of extraneous major lobes (see fig. 6 for 
comparison). If three-element beams are used at each 
level, a 14-dB gain is realized in the horizontal plane. 
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appendix 

derivation of propagation- 
distance formula 

Fig. A-1 shows a transmitting point at A, a reflection from the 
ionosphere at point B, and a one-hop return to earth at point D. 
The virtual height of the ionosphere is h,-, and the average radius of 
the earth, R e , is a constant of 6,367.45 km. The intersection of the 
radius line from the center of the earth to its surface forms a right 
angle at point A. The vertical angle of radiation, a, is an angle that 
is added to 90° when determining angle CAB. The distance, AD, 
along any great circle on the surface of the earth is given by: 

D = R e 9 when 9 expressed in radians, or: 

D = 2% 0. when 8 is expressed in degrees. 

The problem is to find a relationship of 9 with respect to a and A, 
and involves the triangle CABC. Two sides of that triangle are 
known: BC = R e + h„ CA = R e . Angle CAB is known: angle CAB 
= 90° + a = angle A . 

Knowing two sides and one angle, the other side and angles may 
be determined from the law of sines. 

solution of problem 
by law of sines 

The law of sines says, given A, a, and b (see fig. A-1): 

Angle C = 180° — Angle A — Angle B 

= Angle BCA = ^ 


Also, - * = -s~j-, thus B = sin~ 1 

smB sinA \ a / 

and C = 1 80° - (90° + a) - sin - > ) 


Replacing the above with our own symbols: 


8 

2 


= 180° - (90° + a) - sin ~ 1 


R e sin(90° - ct) 1 

R e + hi J 



Therefore, 9 = 2 cos~ 1 



- a 


Knowing 9, we can now solve for D, and cleaning up the cos~‘ 
term, we get: 


D = 


2R e 


57.296 


h, 
1 + R, 


but R e = 6,367.45 km 
Therefore: 

D = 222.265 ( T+'15Wl57h ) ~ a j kilometers 

height-in-feet equation 

We start with the given equation: 

F(a) = sin (h sin a) 

We wish to change h, which is in electrical degrees to hf t , which is 
the height of our antenna in feet above the earth's surface. 

We know that 1\ = 360°. Therefore the fractional part of a 
wavelength (any antenna height) is the ratio of actual antenna 
height in feet to X in feet times 360°. 

h = 360° degrees, but X = f eet 


SO h = f.MHr hft = 0.366 f mHz hf, in feet 


90° - sin - > 


R e sin(90° ■ <z/ ~| 

L R e + hi J 


Butjm (90° + a) = cos a 
and 90° - sin~ 1 


R e sin(90° + a) ~1 

L Re + hi J 

I” R e sin(90° + a) "1 

L R e + h i J 


We can say: 

F(a) - sin \_(0.366f mhz hfj sin a ] 
sin _ 1 F(a) — 0. 366/mhz hft sin a 

Therefore: 

■ _ sin ~ 1 F(a) 

fi 0.366f mhz sm “ 
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THE CRYSTAL BALL 



ON OR OFF? 

From the articles printed in the Crystal Ball it is 
evident that most of the brethren have their mental 
machinery running at prewar speeds. Don't they re¬ 
alize that we have entered upon a new era of rockets, 
A-bombs, robots, and fungicides? Why hack around 
with these pitiful pseudo-modern ideas for the new 
Ham Station? Here is a plan for a rig combining 
simplicity and ease of operation. 

First let us examine the fundamental requirements 
of an ideal amateur station. The primary question 
confronting the average ham is: does he want his sta¬ 
tion on or does he want it offi Reference to the liter¬ 
ature will confirm that an “on-off” switch is the 
most practical solution to this problem. Having es¬ 
tablished this component as a prerequisite, let us 
delve into the less-interesting sub-assemblies to be 
tied into the on-off switch. The best way to cover 
this is to describe the sequence of operations occur¬ 
ring when this switch is thrown from the “off” to 
the “on” positions. 



Joe Blow strolls into his shack, turns on the afore¬ 
mentioned switch, lights a cigarette, and starts read¬ 
ing the latest copy of Esquire. Rotating beam anten¬ 
nas on all amateur bands start scanning the horizon, 
feeding in signals to appropriate receivers, which are 
scanning the bands in frequency, looking for a CQ. 
Let us suppose that the receiver system on band A 
finds a CQ first. The audio signal, having passed 
through the CQ-pass fitters operates relays which de¬ 
energize the other receivers, switch off the scanning 
function of antenna A, and automatically point the 


beam at the originating transmitter by means of an 
appropriate servo system. Simultaneously, Joe’s 
own transmitter is automatically tuned to the fre¬ 
quency of the incoming signal, and held in readiness 
to transmit. As soon as the received signal stops, the 
transmitter sends out a call automatically prepared 
on a magnetic wire recorder from the call sent by the 
other station and including Joe’s call. 

Whenever the other station breaks in, Joe’s trans¬ 
mitter stands by and his receiving system comes into 
its own. Basically, the signal is fed into three chan¬ 
nels, the Log Channel, the QSL Channel, and the 
Miscellaneous Channel. The Log Channel uses in¬ 
formation contained in the signal relating to the sig¬ 
nal strength and the time the QSO started, and prints 
it on the Log Sheet. The QSL Channel, in a similar 
manner, prints part of the QSL card. The Miscella¬ 
neous Channel accumulates the non-essential infor¬ 
mation passed out by the other station and feeds it 
into the waste basket. It also performs the very es¬ 
sential function of taking the signal report given, 
running it through a computer coordinating dis¬ 
tance, number of previous QSO’s, and blood pres¬ 
sure of Brother Joe in calculating a weighting for¬ 
mula to be applied to the otherwise accurate RST 
report to be given back to the distant station. 

When the victim stands by, Joe’s station automat¬ 
ically goes to the transmit position, sends out “Good 
Morning,” “GoodEvening,” or “Good Afternoon, 
as determined by a suitably-connected clock, trans¬ 
mits the other fellow’s RST report complete with 
fudge factor, gives the weather as measured by a ba¬ 
rometer and thermometer on the roof, states the 
QTH (not a variable, making this part simpler), adds 
73 and signs. 

After the other station signs, the Log and QSL 
machines finish printing their respective cards. 
When this is complete and the QSL card has been 
automatically shot out to the nearest mail box, the 
second-hand air raid siren is energized to distract 
OM Blow from his Esquire. He is then faced with a 
decision. Should he let things take their course and 
have another QSO, or should he throw the switch to 
“off” and delve further into the printed pul¬ 
chritude? 

Carl C. Stotz, W3EPJ/2 
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TECHNIQUES 


It is difficult to prophesy, especially with respect to the future. — Bob Booth, W3PS (Silent Key). 


What will Amateur Radio be like 

in 2015? Will there be Amateur Radio 
in thirty-three years from now? Inter¬ 
esting questions, to be sure. 

Reprinted from QST is a tongue-in- 
cheek prediction of Amateur Radio's 
future as seen from 1946. Is our vision 
of the future as clear as this one, writ¬ 
ten before the days of transistors, 
ICs, and computers? 

Looking into the cloudy crystal 
ball, I see Amateur Radio flourishing 
in 2015 but in a far different form than 
the hobby of today. 

• In 2015, all the computers, commu¬ 
nications equipment, and data stor¬ 
age systems you see today will be ob¬ 
solete museum pieces. 

• By 2015, great advances in fiber¬ 
optic transmission will make cable 
communications and most radio 
communications over fixed, short dis¬ 
tances obsolete. 

• In 2015, long-distance communica¬ 
tions will be exclusively by complex, 
wideband, high-power satellites and 
land-based repeaters. 

• Radio transmission via the iono¬ 
sphere, an unreliable medium at best, 
will be obsolete. VHF satellite repeat¬ 
ers and fiber-optic cables will replace 
them. Radio, television, and fm 
broadcast stations as we know them 
today will not be in use in 2075; they 
will not be needed. 

• Home computers, tied into large 
computer networks around the 
world, will be commonplace. Infor¬ 
mation and entertainment will be 
available on a three-dimensional color 
screen in most homes. 


• It will be possible to call up any of 
thousands of information channels at 
will — including direct communica¬ 
tions with other computer terminals 
— worldwide. 

why, then. Amateur Radio? 

As a consequence of the informa¬ 
tion explosion and instant communi¬ 
cations available in 2015, radio trans¬ 
mission in the medium- and high- 
frequency spectrum will be obsolete, 
except for some military purposes 
(over-the-horizon radar, the Wood¬ 
pecker, for example), scientific stud¬ 
ies, and Amateur Radio communica¬ 
tions. All else will be transmitted by 
other, more reliable, means. 

Radio Amateurs will not be restrict¬ 
ed to bands in 2015. They will roam 
freely the entire high-frequency spec¬ 
trum. And more. Amateurs will work 
alongside the few users of the radio 
spectrum over a frequency range of 
500 kHz to perhaps 75 MHz. This is 
how it will be done. 

the ham station of 2015 

The Amateur station of the future 
will consist of a broadband transmit¬ 
ter, receiver, and antenna, computer 
controlled and capable of frequency- 
agile transmission at any point in the 
radio spectrum. Let's suppose Our 
Hero has one of these marvelous de¬ 
vices and wishes to make contact 
with another Amateur station. 

The computer terminal is energized 
and a propagation display appears 
on the screen, derived directly from 
the International Weather Service 
through the optic-fiber communica¬ 
tions line running into the home. 


Looking at Europe on the map. Our 
Hero decides it would be nice to have 
a chat with a German or French Ama¬ 
teur. He keys his instructions into the 
computer. Instantly his transmitter is 
armed with the proper data. It trans¬ 
mits a coded signal (similar to the CQ 
of olden days) that jumps about in 
frequency in a sequence selected by 
the computer that continually sweeps 
to interrogate the Maximum Usable 
Frequency (MUF) over the chosen 
path. Frequency agility is rapid, the 
signal remaining on any one spot for 
less than a second. To a casual ob¬ 
server, looking over the range of fre¬ 
quency spotting, no signal is appar¬ 
ent. To another observer, however, 
who has received the coded transmis¬ 
sion and keys his equipment up in re¬ 
sponse to this code, an interference- 
free signal is received that contains 
the data needed to transmit a reply in 
the same coded sequence as that re¬ 
ceived . 

Our Hero, then, has keyed in a fre¬ 
quency agility code, as well as codes 
that select the region of the earth (or 
country) to be scanned by his receiv¬ 
ing computer. All this information ap¬ 
pears on the video screen of his 
equipment. 

The signal is ignored by all stations 
except those whose computers are 
programmed to search for the partic¬ 
ular code Our Hero is using. Once a 
code match is established, the sec¬ 
ond ("reply") station alerts the first 
("search") station that it is in lock. 
The search station may jump about in 
frequency to dodge interference, but 
its continually transmitted coding sig¬ 
nal forces the reply station to follow it 
to the exact Hertz! 
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the QSO 

Now that the two stations are com¬ 
pletely in lock, the contact can run 
until the Maximum Usable Frequency 
falls below the critical cutoff frequen¬ 
cy at which signals are lost on the 
particular path. Continuously listen¬ 
ing to each other, the computers in¬ 
stantly shift frequency at will, seeking 
a clear channel for QRM-free commu¬ 
nications. 

Our Hero can now choose his mode 
of communications. Voice? Slow-scan 
digitized television? Practice CW? Or 
radio-teletype? Perhaps transmit 
some music? Why not? He can copy 
by ear, watch it on a video display, or 
record it on a form of tape for play¬ 
back. Or he can do all of these at 
once. 

While the QSO is in progress, giant 
Woodpecker transmitters used for 
ionospheric-reflected information 
gathering roam about the high-fre¬ 
quency spectrum. They, too, by in¬ 
ternational agreement are frequency- 
agile, perhaps transmitting only one 
pulse on a given frequency before 
moving on, continuously sensing the 
transmitting frequency for an existing 
signal before transmitting their pow¬ 
erful pulse. 

Intermixed with the Woodpeckers 
are other forms of pulsed transmis¬ 
sions for military and scientific pur¬ 
poses. And dodging about in this sig¬ 
nal mix are the Amateur signals. All 
services interrogate frequency after 
frequency until an open spot is found 
— then zip\ the pulsed information is 
sent and retrieved and the transmitter 
moves on once again. 

Listening to this frequency-agile, 
frequency-hopping, computer con¬ 
trolled mode of transmission on an 
ordinary receiver would reward the 
listener with only a random hum, or 
loud background noise. No intelli¬ 
gence would be apparent. But a locked 
"reply" station would instantly sift 
through the myriad signal bits and ac¬ 
cept only those bits that its coded 
memory recognizes. 

Armed with propagation informa¬ 
tion and a "callbook" of the transmis¬ 


sion identification codes used by 
other Amateurs, Our Hero can quick¬ 
ly program his station to search for a 
single unique signal, or one group of 
signals among a family of signals, or 
any random signal the computer may 
process in a frequency search. Some¬ 
times it might be fun to speak at ran¬ 
dom to any station caught during the 
computer search. And other times a 
certain station or region may be pin¬ 
pointed for specific QSOs. 

At any given time, tens or hun¬ 
dreds of Amateur stations would be 
scanning the high-frequency spec¬ 
trum, either in search or reply mode. 
If Our Hero desires, each station 
scanned would pop up on the video 
screen, showing its individual coded 
signal (the equivalent of the call let¬ 
ters of half a century earlier). Our 
Hero can either pick out a contact as 
the codes pass across the screen or 
he can instruct his computerized re¬ 
ceiver to pick the contact for him. Or 
he can project himself into the ether 
with his own coded signal, and wait 
until another Amateur station locks 
onto his coded series of pulses. Auto¬ 
matic or manual coded search is avail¬ 
able at the touch of a button. 

the station library 

Once contact is established instant 
break-in is available, regardless of the 
communication mode chosen. Band¬ 
width can be tailored to fit the job at 
hand. If voice is chosen, the voice is 
converted into digital signals and re¬ 
converted back into speech at the re¬ 
ceiving station. Each station will have 
a memory library tape of thousands 
of words and the computer will auto¬ 
matically translate one language to 
another provided the correct coded 
language information is sent along 
with the voice. While the Amateur's 
computerized vocabulary may be lim¬ 
ited to perhaps 5,000 words or less, 
and his sentences may be somewhat 
constricted by the limited vocabulary 
of his equipment, a plain language 
QSO is possible, with each Amateur 
speaking his own native tongue. The 
computers will do the rest. 

If it is desired, a digital printer will 


reproduce the QSL card, or photo¬ 
graph of the station, for instant print¬ 
out at the other end. Or a video cam¬ 
era may be cut in for a slow scan pic¬ 
ture of station and operator. 

At the same time. Our Hero can be 
in contact with a local VHF repeater 
(or translator), which can bring in 
other interested parties to the QSO. 
These other Amateurs may be on var¬ 
ious VHF bands, with simplified equip¬ 
ment that can transmit a signal capa¬ 
ble of being translated to a high-fre¬ 
quency, computer-controlled station 
capable of worldwide communica¬ 
tions. Perhaps the high-frequency 
station is a remote site, located on a 
commanding hilltop QTH and oper¬ 
ated by club members who access 
the equipment with a private code. 
Thus the apartment-bound Amateur 
can achieve worldwide communica¬ 
tions through a mini-watt control 
console that fits on a corner of his 
desk, or atop his 500-channel, three- 
dimensional color television receiver 
and stereo system. 

Amateur licensing in 2015 

Amateur Radio, like other forms of 
communications in 2015, is under the 
control of the Department of Com¬ 
munications, which replaced the anti¬ 
quated Federal Communications 
Commission in 1986. The General 
class license costs ten "new" dollars, 
the new dollar being equal to one 
hundred old dollars (which were with¬ 
drawn from circulation in 1996 when 
their real value had depreciated to al¬ 
most nothing). 

The license, good for a lifetime, au¬ 
thorizes the Amateur operator to run 
up to 5 kW steady state or 50 kW 
peak power at a repetition rate of less 
than 10 microseconds. All operating 
frequencies between 500 kHz and 100 
MHz are authorized. Mode of trans¬ 
mission is not specified. The license 
exam requires a knowledge of the in¬ 
ternational communications laws (the 
licensee must pass a simple exam, 
somewhat akin to the written portion 
of the driver's license test). There is 
no technical requirement, as Amateur 
equipment is too complex to work on 
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STEP UP TO TELREX 

Professionally Engineered Antenna Systems 

Single transmission line “TRI-BAND' ARRAY” 


MONARCH V 
T&5EM/4KWI* 


ILLUSTRATION BALUN 








ILLUSTRATION TRAP 


By the only test that means anything 
on the air comparison . . this array con¬ 
tinues to outperform all competition 
and has for two decades Here's why 
. . . Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con¬ 
densers per antenna. Telrex uses 3 opti¬ 
mum-spaced. optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. 



For technical data and prices on com¬ 
plete Telrex line, write lor Catalog PL 7 


nsTins 
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lelrex. 


Labor atorimt 


• Mu*' PAHA *c* il *$i» onu us* 


% 


4 


or modify, and all operation and 
maintenance instructions are provid¬ 
ed in a video tape supplied with the 
equipment and are further encoded in 
the computer. Since the Morse code 
is an outmoded form of communica¬ 
tions, employed only by eccentrics, 
no code test is required. 

As of 2015, there are over 40 mil¬ 
lion General class Amateur licensees 
in the United States, with an equal 
number scattered over the globe. 
Even so, with modern communica¬ 
tions techniques, interference be¬ 
tween Amateurs is at a minimum. 

the VHF Amateur license 

The highest grade Amateur license 
in 2015 is the VHF license, which per¬ 
mits operation above 100 MHz and in¬ 
cludes satellite operation. A complex 
technical examination is required for 
this license. Only 550,000 such li¬ 
censes exist in the United States. 

The VHF Amateur has access to 
over one hundred high power, repeat¬ 
er style, synchronous satellites, plus 
the ten active repeaters on the sur¬ 
face of the moon and the three re¬ 
peaters on Mars. With this galaxy of 
repeaters at his command, the VHF 
Amateur can talk to any spot on earth 
with a simple, ten-thousand channel 
hand-held VHF transceiver. In addi¬ 
tion, he can talk with the hams sta¬ 
tioned at the Moon Base (Luna One) 
and, at times, the hams on the first 
expedition to the moons of Jupiter 
and Saturn. He is also licensed for 
point-to-point earth VHF communica¬ 
tions using various exotic modes of 
propagation. 

the genesis of the 
2015 ham station 

For most of the twentieth century, 
high frequency communications were 
linked to limitations in frequency gen¬ 
eration. At first, crystal control was 
used on discrete channels. Later the 
variable-frequency oscillator provided 
some limited flexibility over narrow 
bands. Thus, because of the rigid fre¬ 
quency-generation scheme, a com¬ 
plete legal and technical system was 


built up to control spectrum use. This 
led to the adoption of narrowband 
antenna systems for the frequencies 
assigned. 

In the late fifties and early sixties, 
frequency synthesis became a practi¬ 
cal reality, making possible high-fre¬ 
quency transmitting/receiving equip¬ 
ment capable of easily and rapidly 
tuning to any spot in the high-fre¬ 
quency spectrum. This revolutionary 
technique was inhibited by a regula¬ 
tory process based upon decades of 
control built around an outmoded 
channelized, or “band assignment" 
concept. With the elimination of the 
Federal Communications Commission 
and the establishment of a new regu¬ 
latory body that had expertise in 
"adaptive high frequency use," a 
new world of communications was 
opened for Radio Amateurs. 

The new communications tech¬ 
nique obviated frequency bands, 
heretofore thought sacrosanct. The 
new philosophy was to use low 
power equipment to sweep through 
the entire high-frequency range and 


to measure and log all propagation 
characteristics and interference, 
without indicating what frequency, or 
frequencies, would ultimately be 
used for communicating. Communi¬ 
cations with a coded station could be 
established on any part of the high- 
frequency spectrum that would sup¬ 
port a reliable radio path. Multiple 
transmission on two or more frequen¬ 
cies at one time, or sequential trans¬ 
missions on multiple frequencies, 
was the powerful tool used to achieve 
reliable communications. Rapid fre¬ 
quency-hopping transmissions, more¬ 
over, eliminated the need for Service 
Assignments, so jealously guarded in 
the closing days of the late nineties. 
The old administrative limitations on 
spectrum occupancy were swept out 
with a convulsive, international con¬ 
ference, and new regulations were 
set up to reflect the modern techno¬ 
logical revolution. 

And thus Amateur Radio grew and 
prospered in the early years of the 
twenty-first century! 

ham radio 
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MORE PERFORMANCE FOR YOUR DOLLAR! 
COMPETITORS KNOW ABOUT THE — 

ISOPOLE IE 

DO YOU? STUDY THE FACTS... ■! 


The IsoPole antenna is building a strong reputation for quality in design and 
superior performance. Innovative IsoPole conical sleeve decouplers (pat. 
pend.) offer many new design advantages. 

All IsoPole antennas yield the maximum gain attainable for their respective 
lengths and a zero degree angle of radiation. Exceptional decoupling results 
in simple tuning and a significant reduction in TVI potential. Cones offer 
greater efficiency over obsolete radials which radiate in the horizontal plane 
and present an unsightly bird's roost with an inevitable "fallout zone" below. 
The IsoPoles have the broadest frequency coverage of any comparable VHF 
base station antenna. This means no loss of power output from one end of the 
band to the other when used with SWR protected solid state transceivers. 


At* ISOPOLE Junior VSWB «t FREQUENCY 


ISOPOLE 440 


Outstanding mechanical design makes the IsoPole the only logical choice m] 
for a VHF base station antenna A standard Amphenol 50 Ohm SO-239 con- I 
nector is recessed within the base sleeve (fully weather protected). With II 
the IsoPole, you will not experience aggravating deviation in SWR with 
changes in weather. The impedance matching network is weather sealed and IHI 
designed for maximum legal power All IsoPole antennas are D C grounded l||j I 
The insulating material offers superb strength and dielectric properties, |h I 
plus excellent long-term ultra-violet resistance All mounting hardware is IHpl 
stainless steel The decoupling cones and radiating elements are made of 
corrosion resistant aluminum alloys The aerodynamic cones are the only 
appreciable wind load and are attached directly to the support (a standard ■ 

TV mast which is not supplied). ■ 

IsoPole antennas have also become the new standard for repeater ap- I 
plications. They all offer low angle of radiation, low maintenance, easy B 
installation, and low cost with gain comparable to units costing several times B ^ 
as much. Some repeater installations have even eliminated the expense of a B 
duplexer by using two IsoPole antennas separated vertically by about twenty ■ , ► J ■ 
feet. This is possible because of the superior decoupling offered by the P | 
IsoPole antennas. 

The IsoPole antenna is now available in a 440 MHz version which is fully t^HB 
assembled and tuned. JB I . 

Our competitors have reacted to the IsoPole, maybe you should too! Order Bi' 
your IsoPole or IsoPole Jr. today from your favorite Amateur Radio Distributor. isopole 

■ PI, „ ISOPOLE 

fl|ifl Brings you the zzojr 

fflUl Breakthrough! mast not 

SUPPLIED 

PRICES AND SPECIFICATIONS SUBJECT TOCHANGE WITHOUT NOTICE OR OBLIGATION 


ISOPOLE 144 
ISOPOLE 220 
MAST NOT 
SUPPLIED 


More Details? CHECK-OFF Page 100 
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THE 

CONTESTER 

Computerized 
Morse Code Keyer 


The model CK-2 "CONTESTER" is part of the latest generation of famous AEA 
computerized e’ectronic keyers. Like many of our other innovative electronic products, 
the Contester* keyer utilizes a custom AEA microcomputer with proprietary copy- 
written software. The CK-2 retains virtually all the remarkable features of the CK-1 
predecessor such as an automatic serial number generator, large soft-partitioned 
memory with editing capabilities, etc. In addition, we have added CMOS memory with 
internal battery keep-alive provisions, automatic repeat mode and a lower price! 
See it now so you too can appreciate the fine quality ol design and craftsmanship that 
goes into all AEA products. 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 


Operates from external I2VDC »?00 ma 

NEW... $99.95 


WITH THE NEW AEA MODEL 
CK-2, YOU TOO CAN HAVE THE 
WINNER S EDGE 


ACCESSORIES: 

AC-2 350 Ma 12 VDC Wall Adaptor. 

DC-2 Mating Rechargeable 8 hour Battery Pack and Charger 


. S9.95 
539.95 


call or visit: 


AEA 

Brings you the 
Breakthrough! 


TOLL FREE 800-336-8473 
TUE-SAT 10AM-4PM EST 


516 Mill Street, N.W. 
Vienna. Va. 22180 
(703) 938-3350 


Take your favorite H.T. out 

m a • _ • I _ VISA or MASTERCARD lor 

for a drive tonight. 

r*_nr ....._s si_— __A 


For $69.95 you get the most efficient. 

dependable, fully guaranteed 35W 2 meter Bhw . fejjU k 

amp kit tor your handy talkie money can buy. I 

Now you can save your batteries by operating 

your H.T. on low power and still get out like a 

mobile rig. The model 335A produces 35 watts 

out with an input of 3 watts, and 15 watts out with ^ 0^. r 

only 1 watt in. Compatible with IC-2AT, TR-2400. ^ ’ 

Yaesu. Wilson & Tempo! Other 2 meter models are avail- 
able with outputs of 25W and 75W, in addition to a 100W 
amplifier kit for 430MHZ. 

Communication Concepts Inc. 0i,, ° o 0M,M ” 


x 




HERE'S A CIFT IDEA! 


how about an attractive baseball style cap that has name and 
call on it. it's the perfect way to keep eyes shaded during Field 
Day, it gives a jaunty air when worn at Hamfests and it is a great 
help for friends who have never met to spot 
. ,,-s*I55w . names and calls for easy recognition. 

1 Great for birthdays, anniversaries, special days, 
^ . whatever occasion you want it to be. 

. iV,. Hats come in the following colors: 

• rt COLD, BLUE, RED, KELLY GREEN 

\JP- « kyrJPvTy Please send call and name 

■ rrt (max 6 letters per line). 

$5.00 plus Si.00 for shipping. 

*^|f|iSr HAM RADIO’S BOOKSTORE 

. ^ GREENVILLE, N. H. 03084-0489 


I WANT T0GET 

YOU Y0UR 

J W LICENSE 

TUNE IN THE WORLD 
WITH HAM RADIO 

by ARRL Staff 

This package contains THE goodies 
needed by the beginner to get 
started in Amateur Radio. Assuming 
that you have no prior knowledge of 
radio, the reader is taught how to 
pass the Novice exam, both code and 
theory, and how to set up a station. 
Unique code study method makes 
learning the Morse code easy as 
1-2-3. And it's full of illustrations to 
help clarify difficult technical points. 
160 pages. ©1981.3rd edition. 

AR-HR $8.50 

. plus $t shipping 

INSTRUCTORS - 
Call about ISP Program 
(603)878-1441 

HAM RADIO’S 
BOOKSTORE 

Greenville. NH 03048 


5MITHE f 
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V 
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ALUM I fMUM 

K . 

6061-16 TUBING VIA UPS• 

1 >• 

6* length* 

■ 

Oi 4>u*ter .033 Mall 

.038 Mall 

1/4“ 42.63 

• 2. 73 

3/8 2. 73 

3.43 

»/2 3.30 

4.30 

3/B 4.13 

5.30 

3/4 4.25 

5.80 

7/8 4.80 

6.30 

1 3. 10 

7.40 

1 !■ 1 /8“ 

8.23 

ILI/4 

9. 10 

lli3/8 

10.40 

111/2 

11.35 

lliS/8 

12.30 

11.3/4 

13.23 

11»7/8 

13. 73 

2 

14.93 

Shi piling: 43.30 per order 

in U.S. 

COMPt ETE LAIAl OG 

30 CENTS 

SMI THE At LP11NIIM 

P.O. BOA 273 

BONIFAY FL 32423 PHONE 

(904» 347 4411 
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Tell 'em you saw it in HAM RADIO! 










New Automatic Antenna Tuner 
Auto-Track Model AT 2500 



Shown with Rack Mount Shown with Front Panel Handles 


Check these state-of-the-art specifications 


■ Power Capability 2500 W PEP 

• Frequency Range Continuous 3 0 to 30 MHz (Including 
WARC Bands) 

■ Impedance Matching 10 ohms to 300 ohms to 50 ohms 
resistive 

■ Direct Reading SWR Meter 11 to infinity 

■ Direct Reading Power Meter Two meter scales Irom 0 W to 
250 W and 0 W to 2500 W. front panel switch selects FWD 
or Reflected Power (Illuminated panel meters) 

m Power meter displays RMS with continuous carrier and 
automatically displays PEAK when driven with SSB signal 

■ Average Automatic" tune-up time 15 seconds or less 

Specifications subject to change without notice 


Tune-up time not altected by power level, can be as low as 
1 W(5-10 W preferred) 

A unique "Linear Disable" circuit automatically switches 
companion linear amplilier to standby within milliseconds 
whenever SWR exceeds the threshold preset on front panel, 
thus protecting the linear from excessive SWR 
Toroidal bridge coupler provided in separate enclosure, per¬ 
mitting it to be installed directly at the output of the transmitter 
for meaningful SWR measurements. 

Power requirements are 115/230 VAC 50-60 Hz. 10 W oper¬ 
ating/5 W standby, or 13.5 VDC, 1 A operating/ 5 A standby 

Antenna tuner packaged in cabinet I7”W x 5'/4”H x 14"D 
(Front panel handles or rack mount optional) 

Write for literature 

J. W. Miller Division 

BELL INDUSTRIES 

19070 REYES AVE ■ P O BOX 5825 
COMPTON. CALIFORNIA 9022-1 
PHONE (213)537-5200 



More Details? CHECK-OFF Page 100 
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Radio's guide to help you find your local 


California 


C & A ELECTRONIC ENTERPRISES 

22010 WILMINGTON AVE. 

SUITE 105 
CARSON, CA 90745 
213-834-5868 

Not The Biggest, But The Best — 
Since 1962. 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 

CULVER CITY, CA 90230 
213-390-8003 Trades 
714-463-1886 San Diego 
The Home ot the One Year Warranty 
— Parts at Cost — Full Service. 


SHAVER RADIO, INC. 

1378 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-1103 

Azden, Icom, Kenwood, Tempo, 
Ten-Tec, Yaesu and many more. 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shop¬ 
ping at prices you can afford. 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 

Icom, Ten-Tec, Swan, DenTron, 
Tempo, Yaesu, Azden, and more. 
One mile off 1-95, no sales tax. 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 
ORLANDO, FL 32803 
305-894-3238 

Fla. Wats: 1 (800) 432-9424 
Outside Fla: 1 (800) 327-1917 


AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


RAY’S AMATEUR RADIO 

1590 US HIGHWAY 19SO. 
CLEARWATER, FL 33516 
813-535-1416 

Your complete Amateur Radio and 
Computer Store. 


Indiana 


THE HAM SHACK 

808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER, P. O. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5900 

America’s No. 1 Real Amateur Radio 
Store. Trade — Sell — Buy. 


Massachusetts 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA 01460 
617-486-3040 
617-486-3400 (this is new) 

The Ham Store of New England 
You Can Rely On. 


Minnesota 


MIDWEST AMATEUR RADIO SUPPLY 

3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 

It's service after the sale that counts. 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Pete, WA8PZA & Squeak, AD7K 
Outside Nev: 1 (800) 634-6227 


JUN’S ELECTRONICS 

460 E. PLUMB LANE— 107 
RENO, NV 89502 
702-827-5732 

Outside Nev: 1 (800) 648-3962 
Icom — Yaesu Dealer 


New Hampshire 


TUFTS ELECTRONICS 

61 LOWELL ROAD 
HUDSON, NH 03051 
603-883-5005 

New England’s friendliest ham store. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 
CLEARWATER, FL 33515 
813-461-HAMS 
Clearwater Branch 
West Coast’s only full service 
Amateur Radio Store. 


Maryland 


THE COMM CENTER, INC. 

LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 

Kenwood, Drake, Icom, Ten-Tec, 
Tempo, DenTron, Swan & Apple 
Computers. 


New Jersey 


RADIOS UNLIMITED 

P. O. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 

New Jersey's only factory authorized 
Yaesu and Icom distributor. New and 
used equipment. Full service shop. 


YOU SHOULD BE HERE TOO! 

Contact Ham Radio now lor complete details. 
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Amateur Radio Dealer 


ROUTE ELECTRONICS 46 

225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201-256-8555 


ROUTE ELECTRONICS 17 

777 ROUTE 17 SOUTH 
PARAMUS, NJ 07625 
201-444-8717 

Drake, Cubic, DenTron, Hy-Gain, 
Cushcraft, Hustler, Larsen, MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc. 


New York 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City's Largest Full Service 
Ham and Commercial Radio Store. 


GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-599-2630 

Drake, Kenwood, Yaesu, Atlas, 
Ten-Tec. Midland, DenTron, Hy-Gain, 
Mosley in stock. 


HARRISON RADIO CORP. 

20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 

"Ham Headquarters USA" since 
1925. Call toll free 800-645-9187. 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 
TOLL FREE .1(800)448-9338 
NY Res. 1(315)337-0203 
Authorized Dealer — ALL major 
Amateur Brands. 

We service everything we sell! 
Warren K2IXN or Bob WA2MSH 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE 
WICKLIFFE, OH (CLEVELAND AREA) 
44092 

216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800) 321-3594 


UNIVERSAL AMATEUR RADIO, INC. 
1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood and all other 
Ham gear. Authorized sales and ser¬ 
vice. Shortwave headquarters. Near 
1-270 and airport. 


Oklahoma 


DERRICK ELECTRONICS, INC. 

714 W. KENOSHA - P.O. BOX A 
BROKEN ARROW, OK 74012 
Your Discount Ham equipment dealer 
In Broken Arrow, Oklahoma 
1-800-331-3688 or 
1-918-251-9923 


Pennsylvania 


HAMTRONICS, 

DIV. OFTREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON. PENNSYLVANIA 18509 
717-343-2124 

Icom, Bird, Cushcraft, Beckman, 
Fluke, Larsen, Hustler, Astron, 
Antenna Specialists, W2AU/W2VS, 
AEA, B&W, CDE, Sony, Vibroplex. 


Virginia 

ELECTRONIC EQUIPMENT BANK 

516 MILL STREET, N.E. 

VIENNA, VA 22180 
703-938-3350 

Metropolitan D.C. s One Stop 
Amateur Store Largest Warehousing 
of Surplus Electronics. 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W. FOND DU LAC AVE. 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 


SAY 


YOU SAW 


IT IN 


ham radio! 



_ A 


RINGO 
RANGER II 

7dB GAIN 
HIGHEST GAIN 
2 METER OMNI 
OUTPERFORMS 
CONE AND 
DOUBLE ZEPP 
WORK MORE STATIONS 
ELIMINATE NOISE 
LIGHTNING PROTECTED 
ACCESS MORE REPEATERS 
ASSEMBLE EASILY 
INSTALL QUICKLY 
A COMPLETE ANTENNA 
ALL PARTS INCLUDED 
600,000 HAPPY USERS 
BECOME ONE TODAY 
ARX-2B 134164MHz 
ARX-220B 220 225MHz 
ARX-450B 435-450MHZ 




MOBILE 

RANGERS 

MORE RANGE 
3 dB GAIN 

5/8 ASTAINLESS WHIP 
GRIP TIGHT 90LB 
MAGNET 

CHROME PLATED BASE 
NEAT APPEARANCE 
THUMB LOCK ADJUSTMENT 
NO WHIP CUTTING 
LOW PRICE 
MAGNETIC MOUNTS 
AMS-147 146-148 MHz 
AMS-220 220-225 MHz 
TRUNK LIP MOUNTS 
ATS-147 146-148 MHz 
ATS-220 220-225 MHz 


BUY FROM YOUR DEALER 


inc. 


ege. 


ORDER TOLL FREE 

1 - 800 - 336-4799 

W415 Jefferson Qavts Hwy WbodtxxJge Virgina 27191 
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Spring Picks 

For Your Bookshelf 




1982 U.S. RADIO 
AMATEUR CALLBOOK 

No Amateur station is complete without the very latest Call- 
book! The 1982 U.S. Callbook features over 390,000 up-to- 
date names and addresses right where you want them — at 
your finger tips. Also contains many helpful operating and 
station aids. ©1981. Softbound. 

□ CB-US $18 95 + $3 05 shipping (U S.A.) = $22.00 









1982 FOREIGN CALLBOOK V 

It DX is your "thing" then you need a copy of the 1982 For¬ 
eign Callbook. Getting a QSL card can be quite a chore with¬ 
out proper names and addresses. Make sure you don't miss 
out. ©1981. Sottbound. 

□ CB-F $17.9S + $3.0S shipping (U.S A ) - $21.00 

Get ’em both! You save money too! 

□ CB-USF Only $39.95 


1982 ARRL RADIO 
AMATEUR’S HANDBOOK 

Internationally recognized, universally consulted. It's the all 
purpose volume tor radio. Jam packed with information, 
drawings, and illustrations that are useful to the Amateur 
and professional alike. Get your copy today ©1981 

□ AR-HB82 Sottbound $10.00 

□ AR-BB82 Hardbound $15.75 


oa S 

HANDBOOK 




m 





HOW TO BUILD HIDDEN, LIMITED 
SPACE ANTENNAS THAT WORK 

by R. J. Traist8r 

Space problems limiting your signal? It doesn't have to be 
that way. How-to book complete with plenty ot projects on 
how to put out that big signal. Projects include suspended 
multi-band vertical, window antenna, attic dipole, 20m indoor 
antenna, two meter coaxial and much more. Sottbound 308 
pages. ©1981. 

□ T-1254 $9.95 


PACKET RADIO 

by Robert Rouleau, VE2PY and lan Hodgson, 
VE2BEN 

Packet Radio could be one of the most important technological develop¬ 
ments in Amateur Radio this decade. Can you imagine getting your 
newspaper or paying bills through a computer terminal linked by radio 
with other computers? It’s happening, now And you should make 
yourself aware of all the amazing things packet radio can do for you 
This comprehensive sourcebook explains all the principles of packet 
radio in an easy-to-understand, non-technical language. You'll learn all 
about modulation, bandwidtbs, polling, random access, data rates and 
more. Plus there is an overview of how the computer is integrated into j 
the packet concept with discussions on the software and peripheral ^ 
equipment that is used. Finally, the authors give you a detailed descrip¬ 
tion ot the packet system in use in the Montreal, Quebec area. ©1981, 
1st Edition, 304 pages, 

□T-1345 Sottbound $11.95 



RADIO HANDBOOK 

by Bill Orr, W6SAI 22ND EDITION 

The Radio Handbook has been an electronic best seller for 
over 45 years! This brand new edition reflects all of the 
latest state-of-the-art advances in a comprehensive, single 
source reference book. An invaluable aid for Hams, techni¬ 
cians, and engineers alike. Also chock-full ot projects and 
other ideas that are of interest to all levels of electronics 
expertise. 1136 pages. ©1981. 22nd edition. 

□ 21874 Hardbound $34.95 

BAND-AIDS 

by James E. Dersch, KB7FT 

This revised edition ot Band-Aids contains 
a collection ot the most often used oper¬ 
ating aids, charts and tables that every 
Ham needs. Not only does it cover the 
fundamentals of operating, but it also 
contains operating aids for CW Communi¬ 
cations, WWV and WWHH broadcasting 
schedules, DXCC check sheet and inter¬ 
national prefixes, plus many other fea¬ 
tures. A handy reference data section in¬ 
cludes conversion tables, metric data and 
abbreviations. ©1981, 156 pages. 

□ CC-BA Spiralbound $9.95 

COMPLETE HANDBOOK OF 
RADIO RECEIVERS 

by Joseph J. Carr, K4IPV 

All-in-one manual. Contains complete data 
on almost all receivers in use today. Written 
in an easy-to- read manner, this handbook 
includes basic receiver types, specifications 
for the latest ideas in parameter measure¬ 
ments such as sensitivity, noise figures, dy¬ 
namic range, and selectivity measurements. 

Also covered are all types ot modern receiv¬ 
er circuits, and a wide range of trouble¬ 
shooting ideas tor both solid-state and 
vacuum tube receiver circuits. ©1980, 300 
pages. 

□ T-1182 Softbound $9.95 

Send today for a free book catalog. 
Chock-full of interesting books on 
all aspects of Radio Communi¬ 
cations. 


Can’t wait? 

CALL TODAY 


( 603 ) 

878-1441 


For books other than US and 
Foreign Callbooks, please add $2.50 
to cover shipping and handling. 


Ham Radio’s Bookstore 

Greenville, NH 03048 


Tell 'em you saw it in HAM RADIO! 





Universal 

^Communications 


a Division of 
innovative Labs, Inc. 


VIDEO STABILIZER KIT 

video Stabilizers are used to eliminate roll¬ 
ing and unvlewable pictures when viewing 
pre-recorded video tapes. A must for all VCR 
owners. 

TMVS-1 Kit.$55.00 


For Information or ordering 
(817)860-1641 

MC, VISA, Phone or Mail orders Accepted 

Hours, 8:30-4:30 CST; Mon.-Frl. 


Assembled and Tested.$70.00 

For use between two VCRs. 

TMVS-IRF Kit.$79.00 

Assembled and Tested.$99.00 

Built-In RF modulator for direct connection from 
vcr to TV. 


SUPERVERTER I KIT.$99.95 

The ultimate in converter technology! Dual stage selec¬ 
tive preamp, mixer, i.f. amplifier and no-drift crystal 
controlled oscillator we recommend this kit for the 
experienced kit builder. No crystal supplied 

Without preamp.$59.95 

Superverter l built and tested.$149.95 

12 V. stationary Power Supply.$24.95 

SELECTIVE PREAMP.$39.95 

This new unit is not like other wide band preamps. 
Experienced kit builders can easily add this unit to our 
existing boards or to other manufactured boards to 
improve overall performance. 

Our product may be copied, but 


2300 MHz Downconverter.$35.00 

PC Board, all components and instructions for a work¬ 
ing unit. 

VARIABLE POWER SUPPLY.$24.95 

Complete kit includes all components for working unit 
including deluxe box and overlays. 

DISH YACI ANTENNA.$25.00 

Complete kit with PVC and mounting brackets. Strong¬ 
er than loop vagi, equal in gain. 

KD44 Antenna.$54.95 

Overall 25 dB gain. Partial assembly required. Shipped 
UPS ground only. 

the performance is never equaled. 

1^ ATlAAie P.O. BOX 339 


UNIVERSAL COMMUNICAT IONS Arlington, TX 76004-0339 


THE LAST WORD 
RS 

THE NEW 


protects 

fd? solid state 

communications 
equipment 
from damage caused 
»hu«' by high-voltage 
transients entering 
the antenna system 

These transients usually are caused by 
atmospheric static discharges or nearby 
lightning strikes 

The new Model 1549 Surge Shunt can be 
used with both receivers and transceivers 
having up to 200 watts output 
Convenient UHF type coamal connections 
are supplied Price Is S24 9S 

The arrester pill element has a long 
life, but can be easily and economically 
replaced If necessary 

Credit Card buyers — 
may call toll tree m 

1-800-543-5612 --J 

In Ohio, or lor 

(4^ ^ JitItTI? information call 

1.513 866 2421 

R. L. DRAKE COMPANY 

540 Richard Street Miamisburg Ohio 45342 

MMi INSTITUTIONAL ANO Of ALIA INQUIRIES INVITfO 

More Details? CHECK-OFF Page 100 


MBA-RO 

FEATURES: 

• 32 CHARACTERS FOR EASY HIGH SPEED COPY 
OF MORSE 

• ASCII and BAUDOT RTTY 

• NO RECEIVER MODIFICATION NECESSARY 

• INSTANT SPEED TRACKING FOR MORSE CODE 
OVER WIDE SPEED RANGE FROM 2 TO 99 WPM 

• OPERATES FROM 12 V.D.C. 


For AEA Readers or other 
AEA Products, call or visit: 

AEA 

Brings you the 
Breakthrough! 


Radios Unlimited 

1760 Easton Avenue 
Somerset, N.J. 08873 
(201)469-4599 
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want to tune in on HD-73 


□ Send complete details 


□ Give me the name of my nearest dealer. 


ADDRESS 


The Alliance Manufacturing Company, Inc.. 
Alliance. Ohio 44601 


Please add SI 00 to cover shipping and handling 


HAM RADIO’S BOOKSTORE 

GREENVILLE, NH 03048 


THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr, W6SAI and Stuart Cowan. W2LX 

Contains lots ol well illustrated construction protects tor vertical long wire 
and HF/VHF Beam antennas There is an honest lodgment ol antenna gam 
figures mlormation on the Best and worst antenna locations and heights a 
long look at the quad vs the yagi antenna mlormation on Baiuns and how 
to use them and new mlormation on the popular Sloper and Delta Loop 
antennas The tent is Based on proven data plus practical on the air experi 
ence The Radio Amateur Antenna Handbook will make a valuable and often 
consulted reference 190 pages ©1978 

CRP-AH Sottbound $6.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

by Bill Orr. W6SAI 

The cubical quad antenna is considered by many to be the Best DX antenna 
because ol its simple lightweight design and high pertormance You II tmd 
quad designs lor everything trom the single element to the multi-element 
monster quad plus a new higher gam expanded quad (X-Q) design 
There's a wealth ot supplementary data on construction teedmg, tuning, 
and mounting quad antennas 112 pages 1977 

CRP-CQ Sottbound $4.75 


The HD-73 
Rotator 
by Alliance 

A precision instrument 
built to last. 

The HD-73 combines Dual-Speed rotation 
and a single 5-position switch with the clear 
visibility of a backlit D'Arsonval meter. So 
you get precise control for fast and fine tuning. 
And the advanced technology of HD-73 
is backed by quality construction. Heavy 
duty aluminum casings and hardened steel 
drive gears. Lifetime factory lubrication that 

withstands -20°F. to 
120°F. temperatures. 
The superior design 
of the HD-73 mast 
support bracket, with 
optional no-slip positive 
drive, assures perfect 
in-tower centering with 
no special tools. 
Automatic braking 
minimizes inertia 
stress. 
Easy to install, a 
pleasure to use. 
The HD-73 is on 
your wavelength 
Write for perform¬ 
ance details 


BRITT’S /A —- 

y Scilos and 
i—service 

Dan Britt fid 

RADIO 

Dan’s got Ynesu! 


Dan Britt 
K41RK 


From HF to VHF — you name it, 
Yaesu makes it, Dan lias it. 
Full line of accessories in stock 


W YAESU 


Britt’s 2-Way Radio 

2508 Atlanta St. 

Smyrna, GA 30080 

Belmont Hills Shopping Center 

(404) 432-8006 


ORR BOOKS 


BEAM ANTENNA HANDBOOK 

by Bill Orr. W6SAI 

Recommended reading Commonly asked questions like What is the best 
element spacing’ Can different yagi antennas be stacked without losing 
pertormance 7 Do monoband Beams outperform tribanders 7 Lots ol construc¬ 
tion projects diagrams, and photos 198 pages 1977 1st edition 

C RP-BA Sottbound $5 95 

SIMPLE LOW-COST WIRE ANTENNAS 

by Bill Orr. W6SAI 

Leatn how to build simple, economical wire antennas Apartment dwellers 
take note 1 Fool your landlord and your neighbors wilh some ol Ihe "invis¬ 
ible antennas found here Well diagramed 192 pages 1972 

l RP-WA Sottbound $6 95 














Bulova Quartz Ladies Watches ^ 

Zj out ft AH FHCTOHT warrant r 






Your Choice — $69.95 ea. any Model 

CALL OR SEND ORDER IN REFERENCING TO THIS AD FOR SPECIAL PRICE 
Boceute of Limited Supply. pteeee provide • oecood and third choice 


LITRONIX Stick Display Sale salEI 





NATIONAL Stick Display Sale 



Part No. 

70KIPI 
TONE V/KIt • 
T10(C PL 
710»EV/Klf 
7I07CPL 
7107EV/KII* 
71BCPL 
7117CPL 
730] I DP 
72C6IPG 
72B6E V/KIt* 
7J00CJPE 
7206CEV/KH* 
7307AIPO 
7207AE V/KH' 
730IIPI 
7209IPA 
731J IPO 
7215E V/KIt* 
7314 AH I 
77160.11 
72X01 PI 
7317UI 
73UCIJI 
7234IPL 
7234 AIJ L 
722SAE V/KH 1 
7340 UL 
73421J A 
72401JE 
7360UE 
7466IPA 
7164 IPO 
74UBCPA 
7612BCPA 
J42IBCPA 
NJ1CCPE 
744ICCPO 
N42CCPO 
7440CPA 
•OaCCPD 
•OMCCPL 
0069CCQ 
I211CPA 
CL2C PA 


UINIUSRiMJlk ^ 

Function Price 

CMOS PreclUon Timer 14 « 

Stopwatch Chip. XTL 34 »4 

JW» Digit A/D (LCO Drive] It ft 

1C. Circuit Board. Display X-96 

J«4 Digit A/D (LED Drive] 15 « 

1C. Circuit Board, Display 29.16 

J* Digit A/D LCO OI». HLD. U » 

IX Digit A/D LEO OIL HLO. 17 » 

Low Battery volt Indicator 2 36 

CMOS LEO Stopwatcn/Tlmer 12.96 
Stopwatcn cmp. XTL I* » 

Tone Qonerator 6.16 

Tone Oenerator Chip, XTL 12.96 

Oscillator Controller 6.90 

Free. Counter Chip. XTL IUS 

Seven Decade Counter 17.96 

Clock Oenerator J 96 

4 Func. CMOS Stopwatch CKT 1196 
4 Func. Stopwatch Chip. XTL 19.94 
4-Dlglt Unlv. Counter C.A. 12 00 

6 Olgit Freo. Counter C. A. 34 » 

I-Digit Freo. Counter C.C. 21.96 

4-Olgit LED Up/Oown Counter 12 96 
6-Oiglt Unlv. LEO Drive 10. « 

LCO 4ie Digit DP Counter Dm II S 
• Digit Unlv. Counter 11.96 

6 Function Counter Chip, XTL 74.94 
CMOS Bln Prog Timer/Counter 4.96 
CMOS Olvide-by-264 RC Timer 2 04 

CMOS BCO Prog. Timer/Counter 6 00 
CMOS BCO Prog. Timer/Counter I 26 
CMOS 466 Timer (• pin) 146 

CMOS 496 Timer (X pin) 2 20 

CMOS Op Amp Comparator 6MV 2.26 
CMOS Op Amp Eat. Cmvr. 4MV 2.96 
CMOS Oual Op Amp Comp 6MV 1.96 
CMOS Trl Op Amp Comp. 10MV 6 .B 
CMOS Quad Op Amp Comp. I0MV 7.40 
CMOS Quad Op Amp Comp 10MV 7 90 
Voltage Converter 2.96 

Waveform Generator 4 96 

Monolithic Logarithmic Amp 2160 
40ppm Band GAP Volt Ref. Diode 3 40 
Volt Ref/lnoicator 3.96 

volt Ref/lnoicator_3 96 



LOW PROFILE 
(TIN) SOCKETS 





SOLOERTAIL 
STANDARD (TIN) 


IP 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 


SOLDERTAIL (GOLD) 
STANDARD 


• pm ww 

10 pin WW 
14 pm WW 
14 pin WW 
14 pin WW 
30 pin WW 
27 Pin WW 
24 pm WW 
36 pin WW 
16 pin WW 
40 pin WW 


LM0002CN 4.04 
LM10CLM 4.40 
LM1ICLH 4.74 
LHQ070-OM 4.96 
TL071CP 79 
TL072CP t.SB 
TL074CN 2.49 
LM0002CD *90 
TL0BCP 1.19 
TL004CN 2.19 
LH0094LU *90 
LMM0M 99 
LM101CN » 
LMM2H 1.96 
LM104H 196 
LMJ06H 91 

LMJ07CN 46 
LMM6CN 1.00 
LMW9M 196 
LM10IK 1.26 
LMJ10CN 1.26 
LMUI/CN 90 
LM112M 2.49 
LMU7MP 1.16 
LM1I7T 1.2ft 
LM117K 1.96 
LM110CN 1.96 
LMU9N 1-96 
LM120K-6 1* 

LM220K 12 l.B 
LMCOK 14 | * 

LM120T -6 1.26 

LM120T 12 1.26 

L MOOT 16 1.26 

LM12JK V96 
LMJ34N 99 
LMB90Z 46 
LMU1N 1.96 
LMU4Z 1» 
LMU6Z 1.40 
LMU6Z IB 
LMU7T 1.96 
LM117MP 1.16 
LM1J6K 6.96 
LMU9N 99 
LMXOK-6 1.* 
LMX0K-12 l.B 
LMX0K 16 l.B 


LINEAR 

LMX0T4 1.26 

LMieOT‘12 1.26 

LMJ40T-16 1.26 

LMJ4IP4 26 

LMXIP-12 26 

LMJ4IP1S 76 

LMJ42P-6 .49 

LMB2P12 09 

LMM2P 16 49 

LMX4N 126 

LMBDK 6.26 

LI BIN 40 

LFB1N 1.00 

LF BON 1.10 

LFB4N 1.10 

LMB9N 1.00 

LMB9N 1.29 

LM170N 449 

LMJ7JN 1.26 

LMJ77N 2.96 

LMB0N 126 

LMB1N 1.96 

LMB2N 1.29 

LMJ04N 196 

LMBIN-J 1.29 

LMB7N 1.46 

LMB9N l.B 

LMJ92N » M 

Lf BIN 4.00 

LMJ99H 6.00 

TL494CN 4.49 

TL496CP 1.16 

NI.6I0A 6.00 

NL629A 4.96 

NE611H 1.96 

NC6BH 6.00 

NL640M 4.00 

NL644N 4.96 

NF.460A 1.10 

NC696V » 

LM464N 99 

NC444N 1.96 

LM446N 1.26 

LM446CN 1.96 

LM447V 1.26 

NL670N 4. 


LMT90M .29 

LM701CN .09 
LM709N 7t 

LM710N .29 

LM711N .29 

LM72JN .69 

LM7UN 1.00 

LM7BN 1.19 

LMN1CN B 

MC124ISCO J.OO 

LM747N .29 

LM744N .69 

LM10MN 2.26 

LM11I0N 1.96 

LMI4UCN .69 

LMI4MN 1.26 

LMI40IN 1.26 

LMI496N 1.96 

LM1406V 1.76 

LM1000N 3 94 

LM1I7IN 4.49 

LM1I77N 4 40 

LMU 77N-9 1.26 

LMI0MN 1.20 

LM10I6N 1.1ft 

L M3000T 1.49 

LM2I77P 2.06 

LMB76P 2.26 

LM2M6P-I 2.26 

LMllftIN 2.96 

LMJ900N .49 

LMJ906CN 1.26 

CMJ909N 1.16 

LMMI4N 194 

LMBUN 194 

LMB14N 194 

RC41BN 126 

RC4141NB 1.96 

RC419ITK 6.96 

RC4196TK 4.49 

I. M440UA 1.26 

ICLJ0BB 4.96 

LMIB00N 1.29 

LMIB00N I.4B 

761BN 1.96 



1/4 WATT RESISTOR ASSORTMENTS -! 


10 Ohm 17 Ohm 16 Ohm II Ohm 2? Ohm 
V Ohm P Ohm 9 Ohm «) Ohm M Ohm 
U Ohm V Ohm 100 Ohm 170 Ohm 190 Ohm 



ASST 2 

Sea 

190 Ohm 320 Ohm 770 Ohm U0 Ohm BO Ohm 

50 pc* 

$1.96 



470 Ohm 440 Ohm 400 Ohm 130 Ohm 

IK 


$1.95 

ASST.3_ 

See. 

L2K 

1.6K 

UK 

UK 

2. IK 

50 pc* 



1.1K 

UK 

4.7K 

4 4K 

4JK 


$1.96 

ASST 4 

See. 

UK 

IQK 

UK 

UK 

MK 

SO pc* 



27K 

27K 

UK 

BK 

47K 


$1.96 

ASST 5 

See. 

94K 

UK 

OK 

100K 

UOK 

50 pc*. 



160 K 

INK 

320K 

770K 

UOK 


$1.95 

ASST.6_ 

See 

B0K 

470K 

540 K 

UOK 

OOK 

BO pee. 



IM 

L7M 

1.6M 

1AM 

2 2M 


$1.95 

ASST 7 

5ee. 

2.7M 

l.JM 

1 9M 

4.7M 

6.6M 

SO pc*. 

ASST. 8R 


Includes Resistor Assts. 17 (350 pcs.) 

S10.95 ea. 




CAPACITO 

60 VOLT CERAMIC 
vaiu# ie io^« ioo* 

10 pf 01 06 06 

27 Pf .00 .06 06 

47 pf .00 06 06 

IOO pf m 06 06 

270 pf 00 .06 .06 

470 Pf 00 04 2B 

100 VOLT MYLAR 
.OOlmf 17 .10 07 

.OQOTmf 17 10 07 

004?mf 12 10 07 

filml 12 .10 41 

♦ 70S OIPPED TANTAI 

1/BV B X 29 

IS/BV 19 X 39 

22/BV B X 39 

U/BV B X 79 

47/Bv B X 29 

tt/BV B X 39 

1.0/Bv B X -29 


More Details? CHECK-OFF Page 100 
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IC-22U 


2 meter, FM. 10W, 800 
channel, synthesized 
Frequency selection remotable 
with EX199 adapter Compact, 
easy to use. affordable 


IC-25A 

ICOM's small size (only 5V4” 
wide) 2 meter FM transceiver. 
Featuring 25 W. out, Priority 
channel, scanning, 5 
memories. Touchtone w mic 
standard at no extra cost. 



TOP OF THE LINE 
NUMBER ONE 

If you're the type of person 
that will settle for nothing 
less, we've got what you’re 
looking for... top of the line. 
We offer more than just the 
rigs - super service after the 
sale. Call us soon for a quote 
on your next rig. 

Call Us 
TOLL FREE 

For All Your Radio & 
Computer Needs 

800-845-6183 

SERVICE DEPT 
803-366-7158 


G.I.S.M.O. 

1039 LATHAM DRIVE 
ROCK HILL, S. C. 29730 


IC-290A 


2 meter multimode mobile, 12 
VDC, 10 W. out. FM. SSB. CW. 
Priority channel, scanning, CW 
sidetone. squelch on SSB 


IC-2AT 


ICOM's popular 2 
meter. 800 channel, 
compact, handheld 
transceiver with Touchtone*' 
builtin Comes standard with BP3 
(250 mAh) battery, wall charger, 
belt clip, flexible antenna A wide 
variety of batteries and 
accessories available 


TO 


FAST 

SCAN 


*$249 


A modular approach. . for your own custom-designed ATV 
system. Here's how txas -4 atv exciter/modulator m» ppd 


This wired and tested module is designed to d*'»e the 
Motorola MHW 710 module in the PA*> 10 watt linear 
amp The crystal m the 100 mHj region seeps ha» 
monies out of two meters for tala pecs The video 
modulator is full 8 mHz tor computer graphics and cot 
or Requires 13 8 vdc >eg ft 70 ma Tuned with ital on 
439 ?*> *34 0 o* 426 25 mM; Provision for sync e> 

pending Two frequencies available 


PA5 10 WATT ATV POWER MODULE $89 ppd 

The PAS will pul out 10 watts RMS power on the sync 
tips when driven w*th 80 mw Dy the TXAS esdter 50 
ohms in and out plus handwidlh tor the whole hand 
with good linearity to» color and sound Requires 0 8 
vdc regulated a 3 amps 


flv %rl 


FMA5 AUDIO SUBCARRIER GENERATOR 


Puts audio on with your camera video iust as broad 
cast Tv does at 4 5 mH/ Puts out up to t v p p to drive 
the TXA5 or VM ? 3 or 4 modulators Requires low I 
mic 1150 to 600 ohms) and • t2 to tB vdc « 25 ma 
Works with any smlr with 5 mH/ video bandwidth 


TVC 2 ATV DOWNCONVERTER. $55 ppd 

Slripime MRF901 (1 7 db NFi preamp and double bai 
anced mr*e« module digs out the weak ones but resists 
intermodt and overload Connects between uhl anien 
na and TV set tuned to channel 2 or 3 Varicap tunes 
420 to 450 mH/ Requires ♦ 12 to t8 vdc « 20 ma 
Super sensitive TVC 21 with NE64535 preampi 9db NFi 
stage $69 pod 

•TXA5. PA5, FMA5 and TVC Basic Module Hkg. 

Call or write lor our complete list of specifications station scl up diagrams, and 
optional accessories which include antennas, modulators, detectors, lesl 
generators, cameras, etc WE ARE A FULL LINE SUPPLIER OF ALL YOUR ATV 
NEEDS 

TERMS VISA or MASTER CARD By telephone or mail, or check or money order By 
mail All prices are delivered in USA Allow Ihree weeks aller order lor delivery 

(213) 447-4565 Charge card orders only 


P.C. ELECTRONICS 2522 Paxson Lane, 

tom weoRG Maryann wbsyss Arcadia, California 91006 



A NEW GENERATION 
of REPEATER CONTROLLERS 

MS 101 ^ 


Ms-101 

Repeater 

Controller 


• I it voc 

PHONE j 



4 ACCESS MOOES 
AUTOPATCH 
AUTODIAL (72 No.) 

REVERSE AUTOPATCH 
16 DIGIT XTAL CONTROLLED 
TOUCH TONE DECODER 
COMPLETE RX, TX, & PHONE 
AUDIO INTERFACE W/MUTING 
EASY TO CHANGE CONTROL COOES 
TRANSISTOR BUFFERED INPUTS 


• 60 CONTROL FUNCTIONS 

• 12 VOC & 117 VAC OPERATION 

• 30 TIMERS 

• MASTER RCVR CONTROL 

• 2 XCVR LINKS 

• 2 CW IDs 

• HI/LO FREO INDICATOR 

• RELAY DRIVER OUTPUTS 

• OPTIONAL VOICE SYNTH 


wired & tested $849.25 MS-301 Voice synth. $219.95 

MICRO SECURITY 

9307 MEADOWS LANE 
GREENFIELD, IN 46140 
(317) 894-1201 


Tell 'em you saw it in HAM RADIO! 















products 


Valor's PRO-AM line 

Valor Enterprises introduces a new 
line of PRO-AM (Professional-Ama¬ 
teur) antennas, mounts, and acces¬ 
sories. Valor's PRO-AM line is com¬ 
patible and interchangeable with the 
Motorola TAD and TAE type mounts. 
This system is used extensively in 
commercial two-way and Amateur 


I 



PRO-AM antennas. From left. Models 
PAQ, PUB. PLB, and PAQ. 


applications. Two basic mounts offer 
installation into a 3/4-inch or 3/8-inch 
hole; both utilize a 1-1/8 — 18 thread 
for mating parts. All components are 
inspected and tested to rigid com¬ 
mercial standards to insure perform¬ 
ance in the most demanding environ¬ 
ments. Quality materials include 
stainless steel whips and set screws, 
nickel-chrome brass parts, heavy 
gauge weather-proof coils, nickel-sil¬ 
ver contacts, and O-ring seals. 

Four mounts are offered: Model 
PAS, the basic surface mount that in¬ 
stalls in a 3/4-inch hole in roof, fend¬ 
er, or cowl. Includes 17-inches RG 58 
with PL-259 connector; Model 
PAS38, the basic surface mount that 
installs in 3/8 inch hole in roof, fend¬ 
er, or cowl; Model PAT, a heavy-duty 
no-hole trunk mount. Black ABS cup, 
17 inches RG-58 with PL-259 connec¬ 
tor; Model PAM, a low-profile, 
chrome-plated magnet mount with 12 
inches RG-58 with PL-259 connector. 

PRO-AM antennas are divided into 
four types: Model PLB, a 1/4-wave 
base-loaded low-band antenna. Five 
models cover 27-54 MHz. 200-watt 
power-rated, with cutting chart; 
Model PAQ, 1/4-wave, unity-gain 
VHF-UHF whips. Twelve models 
cover 136-866 MHz. Passivated 302 
s.s. whips factory tuned, ready to in¬ 
stall. Nickel-chrome brass base, 150- 
watt power-rated; Model PHB, a 5/8- 
wave, 3 dB-gain VHF antenna. Two 
models cover 144-174 MHz and 220- 
225 MHz. 200-watt power-rated, with 
cutting chart; Model PUB, a collinear 
5-dB-gain UHF antenna. Four models 
cover 440-512 MHz. 200-watt power¬ 
rated, with cutting chart. 

For more information, contact 
Valor Enterprises, Inc., 185 West 
Hamilton Street, West Milton, Ohio 
45338; telephone 513-698-4194 or 1- 
800-543-2197. 

Code*Star 

Microcraft announces its new all¬ 
mode code reader and code convert¬ 
er, Code’Star. Code*Staris designed 


for novices, SWLs, and veteran Ama¬ 
teurs. It should also be very useful to 
people learning or trying to improve 
their Morse code skills. 

Code'Star's microcomputer moni¬ 
tors the incoming signal and converts 
it to characters on its large, easy-to- 
read LEDs. It decodes Morse code, 
Baudot (RTTY) and ASCII code. 

Code*Star features two specially 
optimized Morse code ranges with 
auto-tracking of speed from 3 to 70 
WPM. Special proprietary analog and 
digital filter methods are employed to 
substantially reduce errors. An auto¬ 
matic gain control circuit providing 
up to 16 dB gain is used to help main¬ 
tain signals under fading conditions. 
A built-in code practice oscillator is 
handy for code practice and learning 
the code. 

Code'Star operates on 12 Vdc 
which makes it ideal for field or 
mobile applications. An ac adapter is 
included if you wish to operate it from 
120 Vac. As a special option you can 
use Code*Star to drive a serial or par¬ 
allel ASCII printer, TV terminal or 
computer. 


inw 



Code*Star is available as a com¬ 
plete kit or factory wired and tested. 
The kit. Model CS-K, sells for $169.95 
plus $5.00 shipping and handling. 
The factory wired version. Model 
CSF, sells for $249.95 plus $5.00 ship¬ 
ping and handling. The optional ASCII 
output port kit, Model CS-IK, sells for 
$69.95 plus $2.50 shipping and han¬ 
dling. 

For more information, contact 
Microcraft Corporation, P.O. Box 
513, Thiensville, Wisconsin 53092; 
telephone 414-241-8144 
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NEW... $139.95 


NEW 

MORSEMATIC™ 
MM-2 KEYER 

THE MORSEMATIC KEYER BY 
AEA HAS BEEN PROCLAIMED 
BEST OF ALL PADDLE KEYERS 
ON THE MARKET 

Now you can get all the features of the world's first and still best microcomputerized 
keyer at a 30% reduction in price. The new model MM-2 has all the outstanding 
features of the MM-1 predecessor such as dual microcomputers with copywritten 
software, 500 character soft-partitioned' memory with editing, exclusive beacon 
mode, exclusive automatic speed increase trainer mode, and exclusive automatic 
serial number generator. In addition, the MM-2 comes complete with CMOS memory 
and provisions for internal memory keep alive battery. The MM-2 operates from 
external 12 VDC at approximately 350 Ma. 

ACCESSORIES: 

Model AC-1 600 Ma 12 VDC Wall Adaptor .$14.95 

Model ME-2 Memory Expansion (2000 Total Morse Characters).$39.95 

It you have hesitated buying the best because of price, you need to wait no longer, 
the best is now available in an improved form at a price you can afford. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

call or visit: 


AEA 

Brings you the 
Breakthrough! 


G & K Amateur Supply 

2920 East 9th Street 
Des Moines. Iowa 50316 
(515)262-1745 


UNARCO-ROHN 

Self Supporting Towers On Sale! 

During April these rugged beauties are being ottered at 
Big Discounts and — we are shipping them freight 
prepaid' Look over the specifications and pick the unit 
most suited tor your needs Call us to place your order 
with Mastercard/Visa or write and include your check 
lor quick shipment — Freight Prepaid 1 
Save even more — include antenna and rotor ol your 
choice with the order and we will ship them along 
freight prepaid also' How's that tor good old fashioned 
savings’ p RE | GHT p RE p A | D 


T own 
Model 

Town 

Mt 

Load 

Rating 

Ship 

Weight 

T own 
Rave 

Town 

Puce 

Bavr 

Price 

Total 

Price 

HBX40 

40 ti 

10 tq It 

164 

BXB6 

269 

24 

293 

HBX48 

48 It 

10 \q It 

303 

BXB7 

349 

26 

375 

HBX56 

S6 »l 

10 vq ft 

385 

BXB8 

419 

30 

449 

HDRX40 

40 tl 

18 vq It 

281 

BXB7 

313 

26 

339 

HOBX48 

48 It 

18 vq tl 

363 

BXB8 

399 

30 

429 


FLASH!!! 

OFFER EXTENDED 
1 EXTRA MONTH 

Cushcrall 

A3.$169 

A4 .$209 

HYGAIN 

TH3MK3.$179 

TH5DX .$209 

TH7DX.$339 

KLM 

KT34A.$319 

KT34XA.$479 

Rotators 

HD73.$99 

Ham IV.$169 

Tailtwister.$239 

ORDER TODAY!! 

TEXAS TOWERS 


•:30 • m - 5:30 p.m. Saturday: • OO a m -1:00 p m 
TELEPHONE: (214) 422-7306 


FREE 

BOOK 

CATALOG 

SEE PAGE 78 

Ham Radio’s Bookstore 

Greenville. NH 03048 


TIDBITS 


THE PRACTICAL HANDBOOK 
OF AMATEUR RADIO FM & 
REPEATERS 

by Bill Pasternak, WA6ITF 

Comprehensive handbook covers |ust about every facet 
ol FM operation in a simple easy to understand man 
ner 45 chapters pul all kinds of FM and Repeater 
topics within easy reach You get a solid background 
m FM theory control devices for repealers, how to 
build a repeater ATV and RTTY application ideas and 
more This huge tact tilled repeater book is a must 
for anyone interested in FM communication 1980. 
536 pages 1st edition 

□T-1212 Softbound $12.95 

Please add Si 00 lor shipping and handling 

HAM RADIO’S BOOKSTORE 

Greenville, NH 03048 



products 


35-watt, 2-meter amp 

The Model 335A-K is an improved 
version of our reliable Model 335 am¬ 
plifier kit. The Model 335A-K repre¬ 
sents the latest in the state-of-the-art 
in 2-meter amplifier design. It incor¬ 
porates new features which make it 
one of the most useful amplifiers 
available today. 

The Model 335A-K is a linear ampli¬ 
fier and can be used on fm, SSB, or 
CW. The Model 335A-K can be used 
with all available handhelds (TR2400, 
TR2500, IC-2AT, Yaesu, Santee, 
etc.) and low power SSB transmitters 
to give added range and versatility. 

The Model 335A-K can be assem¬ 
bled easily in one evening using the 
step-by-step instruction manual. The 
quality parts and rugged construction 
used throughout the Model 335A-K 
make it a very reliable amplifier. 
When you construct the amplifier 
yourself, not only will you be saving 
money, but you will also experience 
the pleasure of constructing some of 
your own gear. 

For more information, contact 
Communication Concepts, Inc., 2648 
N. Aragon Ave., Dayton, Ohio 45420; 
telephone 513-296-1411. 


CES 500SA autopatch 

The new CES 500SA simplex auto¬ 
patch is a high-quality unit that is sur¬ 
prisingly versatile and affordable 
($350.00 suggested retail price). It 
provides positive radio operator con¬ 
trol and eliminates telephone VOX cir¬ 
cuits with a proprietary noise-gated 
sampling circuit. 
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Centurion field-tuneable antennas 
are protected by a neoprene jacket 
with flexibility between - 55°C and 
100°C. The jacket is self-extinguish¬ 
ing when exposed to flame. Approxi¬ 
mate length is 10 inches. 

For more information, contact 
Centurion International, P.O. Box 
82846, Lincoln, Nebraska 68501- 
2846; telephone 402-467-4491. 


Suggested applications for the 
Model 500SA include mobile/remote 
base to telephone line via simplex 
base; mobile to mobile via phone-in¬ 
terconnected base stations (for great¬ 
ly extended range); and telephone 
line to mobile/remote base. 

For more information on CES 
500SA autopatch and other quality 
CES products, contact CES, Inc., 
Post Office Box 507, Winter Park, 
Florida, or telephone (305) 645-0474. 


field-tuneable antenna 

Centurion International has intro¬ 
duced a new field-tuneable replace¬ 
ment antenna for hand-held radios in 
the range of 66-88 MHz. 

The new flexible antenna is avail¬ 
able with any of the twenty-five dif¬ 
ferent connector configurations in 
the standard Centurion line. This se¬ 
lection ensures high performance re¬ 
placements for virtually any radio an¬ 
tenna in this band. 


□ For Home TV. Ham Radio and CB 

□ Up to 18 sq ft antenna capacity 

□ Available to 64' in 8’ sections. 

□ All riveted construction — 
no welds. 

□ Beaded channel leg for added 
strength. 

□ All steel — galvanized for added 
life. 

□ Can be used with Concrete Base 
Stubs. Cylinder Base or Hinged 
Concrete Base 


UNR-Rohn 

Division of UNR Industries, inc 
6710 West Plank Road PO Bo» 2000 
Peona, Illinois 61666 
USA 


2 Meter Converter 


April Issue 73 
Input 144 146 MHz 
Output 28-30 MHz 
NF < 2db 
Power 8-16V, 15 mA 
Size 2-3/4 X 2-3/8 X 7/8 


Other kits, pc boards and parts 
for amateurs available. 
Send for catalog. 


Shown less Enclosure 


RADIO ; 


B0X411H Greenville NH 03048 
(603)878-1033 


1982 Catalog 


50 cents 


RED HOT SPECIALS 


SEND FOR NEW 1982 \ 

••/ 40 PAGE CATALOG 


AZDEN PCS 3000 2m Xcvr 
SANTEC 144 „p 2m Handheld 
KDK 2025A Mkll w/TT Mike 
JANEL QSA5 2m Preamp 
BEARCAT 20-20 Scanner 
KANTRONICS FDII Code Reader 


All MFJ Items 12% oil list 

TEN-TEC Argosy Xcvr 469 00 

TEN TEC Delta Xcvr 738 00 

TEN TEC Omni D Xcvr 1040 00 

TEN TEC Hercules Amp 1297 00 

AZDEN PCS 300 2m Handheld 288 00 

KANTRONICS Interlace 165 00 

Prices subject to change without notice 
SASE for our Large Specials 
and Used Equipment Lists 


ALL ELECTRONICS CORP. 


TERMS 
Oumlilin l 
Mm O’O*' ttOOO 
Ada S 2 50 

Sh.pp.og USA 
Call! Add 6*. 
Prompt Snipping 


905 S. Vermont Ave. 

PO BOX 20406 
Los Angeles. Calit. 90006 
(213) 380 8000 
Mon. ■ Frl. Saturday 
9AM 5PM 10AM 3PM 


BEN FRANKLIN 


ELECTRONICS 

115 Vi N. Main Hillsboro, KS 67063 

nr 316-947-2269 35 
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Base plates. Hat root mounts, hinged bases, hinged sections, etc., are not 
intended to support the weight of a single man Accidents have occurred 
because individuals assume situations are safe when they are not i 

Installation and dismantling of towers is dangerous and temporary 
guys of sufficient strength and size should be used at all times . % 
when individuals are climbing towers during all types of installs- / \ 
lions or dismantlings Temporary guys should be used on the / \ 

first 10' or tower during erection or dismantling Dismantling w ‘ 
can even be more dangerous since the condition ol the M 
tower, guys, anchors and/or root in many cases is f 

unknown w 

The dismantling ol some towers should be done t L 

with the use of a crane in order to minimize the * ^k 

possibility ol member, guy wire, anchor, or base / ^k 
failures Used towers In many cases are not as / ^k 

Inexpensive as you may think If you are Injured . 

or killed. J ^ ^ ““ 

Get professional, experienced help and w ^k ^k 

read your Rohn catalog or other tower / X T 

manufacturers' catalogs before erecting F' Xk 

or dismantling any tower A consultation /K ^k 

with your local professional tower I I ^k 

erector would be very inexpensive / \ \ J\/jr 


W Paid 
f (or by 
the following: 


UNR-Rohn 

Division of UNR. Inc 
6718 West Plank Road 
Peoria Illinois 61601 
USA 



Standard $42.95 
Chrome $52.95 
Gold Plated $150.00 

At selected dealers or 
add $2 00 dandling 

Write: 


The New Standard... 

. the Ultimate 
IAMBIC PADDLE 

Modern CW technology at its best! Carefully engineered 
to make optimum use of today's keyers, the Bencher 
lambic Paddle is a symphony of modern materials, design 
and workmanship. This is the paddle that provides the 
perfect interface between the CW operator and his rig. 
Smooth, instantly responsive and fully adjustable to suit 
your own touch. From the gold plated solid silver contacts 
to the heavy leaded steel base, it truly is the ultimate. 



HBencbojnc. 


333 W Lake St . Chicago. IL 60606 
(312) 263-1808 


THE PROFESSIONAL. 

TOUCH TONE 

ENCODER 


mu K ' ' An ultra high quality 

encoder for professional 
application. Absolute reliability and 
function makes the difference. There's a 
Pipo encoder for every system and 
application. Totally serviceable, easy to 
operate and install. Call or write for free 
catalog and information! (213) 852-1515 
or P.O. Box 3435, Hollywood. CA 90028. 


<pipo c 6 ommunicat * ons 

Emphasis is on Quality A Reliability 


NEW CATALOG OF 
HARD-TO-FIND 
PRECISION TOOLS 


# 


•■j Lisit mot* than 2000 items phrrv fwwnn, 

| wur shippers vacuum systems, relay look, op 

I** 1 ecjuipmenf tool kits and cases Send lot 
your tree copy today 1 

JENSEN TOOLS INC. 

0)0 & pwtesT dh Temps. a z 65361_ 


W 


The great Htcikuwic 

things a IDEAS »00*!_ 


*40^ -- HUNORIDS OF I 

UNUSUAL PANTS GADGETS A IDEA ITEMS UNAVAILABLE IN | 
STORES OR CATALOGS ANVWMEHE’ Bargain prices on everythin*' I 
[ Near nem« in »t»ry him 1 Hu»h poMCard for your copy* i 

tanBEgj 


products 


XZ-2 audio CW filter 

Long known as a manufacturer of 
quality keys and baluns, Bencher 
now introduces the XZ-2 audio filter. 
As mentioned in D.A. Tong's article 
in the November, 1981, issue of ham 
radio, now that almost all receivers in 
use by hams feature good basic se¬ 
lectivity, it only makes sense to per¬ 
form final bandwidth shaping in the 
receiver's audio section. 

Use of the XZ-2 is simple and easy. 
The filter has four selectivity selec¬ 
tions: SSB, 150 Hz, 115 Hz, and 90 
Hz. The XZ-2 runs on 12-16 Vdc, 
which can be supplied by Bencher's 
12-volt accessory power supply 
(#190-10). Audio can be taken from a 
number of convenient places; Bench¬ 
er suggests that the phone patch out¬ 
let may be the most convenient. For 
our test, we connected the filter to 
the external speaker plug and put the 
filter in line with the speaker. This 
method provided convenient access 
to the headphone jack for test pur¬ 
poses. Actual testing took place over 
several days of casual operating and 
during CQ's WW CW contest. 

When the power is connected, the 
unit remains on until power is re¬ 
moved. There is no way to complete¬ 
ly remove the audio filter from the 
line, as may be done with several 
other makes of external filters. This 
isn't a major problem, however. It 
means that audio is still slightly ampli¬ 
fied by the unit but it is bypassing the 
filtering stages. To our ear this was a 
bit of an annoyance, more due to the 
"newness” of the audio sound rather 
than a degradation of performance. 

To use the filter. Bencher suggests 
that you tune the receiver with the fil¬ 
ter set to SSB. This will allow you to 
hear a wide range of signals as you 
tune the CW band. When you hear a 
station you want, switch in as much 
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selectivity as is required to eliminate 
adjacent-channel interference. When 
you are trying to copy an exceptional¬ 
ly weak signal in the presence of 
stronger signals. Bencher suggests 
that you increase the audio gain and 
decrease the rf gain as much as possi¬ 
ble. Reducing the rf gain will limit the 
AVC control by the stronger signal. 
While trying to muck out a weak DX 
signal in the presence of a very strong 
stateside station, we found that 
Bencher's suggestions worked very 
well and we were able to effectively 
null out the interference created by 
the adjacent frequency station. 

In comparison with the receiver's 
internal i-f filters and passband tun¬ 
ing, the XZ-2 shows up quite favor¬ 
ably. Used in conjunction with the re¬ 
ceiver's built-in filtering, the XZ-2 is 
even better. 

During the CQ WW contest, the 
XZ-2 was used both independently 
and with the receiver's filters. Of note 
is the fact that there are switches to 
be switched and dials to be turned to 
use the unit. In the heat of the con¬ 
test this can hinder speed of opera¬ 
tion. It's our operating preference to 
scan with the filter on wide band¬ 
width and then narrow down when a 
station is found. We do not do a lot of 
contest work, and so this is not much 
of a problem. But for a dyed-in-the- 
wool contester, it will be necessary to 
select, and remain with, one filter 
position. The filter performed very 
well during the contest and permitted 
us to work a number of stations we 
feel confident would have been 
missed without the external filter. 

One final note. For those who own 
super-selective receivers, the XZ-2 
can be a very valuable addition to the 
hamshack. As Dr. Tong says, audio 
filters are the next logical step for im¬ 
proving station performance. We are 
sure you will be pleased with Bench¬ 
er's XZ-2 audio filter. 

The Bencher XZ-2 filter sells for 
$69.95, plus $9.95 for 12-volt power 
supply. For further information, con¬ 
tact Bencher, Inc., 333 West Lake 
Street, Chicago, Illinois 60606. 

the editors 




l YEAR 
) WARRANTY 

NEW for 220! 

C22 AMPLIFIER 

All-mod e/2W in — 20W out 
200MW to 5W Drive 


C' 


/ 


* 89 " 


2 Meter 
"All Mode" 
Amplifiers 
fm - ssb - cw 
BIOS 10 W in 
B1016 10W in 
B3016 30 W in 
B 2 3 2 W in 


80 W. out 
160 W out 
160 W out 
30 W out 


$179 95 
279 95 
239 95 
89 95 


C106 AMPLIFIER 

SSB, FM, CW 
10W in — 60W out 
2W in - 30W out 


These omplifiers. e*cep» B23. hove built in RX pre¬ 
amps The B108 and B1016 may be used with HTs 
or transceivers They will key with I Watt input. 

RC - I Remote Control $24.95 

SEE YOUR NEAREST DEALER FOR INFORMATION 

MIRAGE COMM EQUIP , INC ' PO BOX 1393 ' GILROY. CA 95020 


Dual Purpose 
tor HT or 
Xcvr! 


*199“ 


(408) 847-18571 


FT! 




IN STOCK 


r iuii JciTiuG onup -opcuiuni mtoiyoio w i 

New and Used Equipment •CW-SSB-FM. L.„. 
FCC Study Guides *Code Tapes • Books *Ac( 


m i • 


T t I r 


CLOSED 

SUNDAYS 

HOLIDAYS 


r H0URS ^Scsw s 

MON TUES WED 
9 30- 6 DO PM 

1HURS. FRI 
9 30-8 00 PM 

SAT 9 30-3 00 PM 


Specialists in Amateur Radio, 
Short-Wave Listening 
And Contemporary 
Electronic Gear. 


INC. v jj 


SPECTRONICS 

4009 GARFIELD ST OAK PARK. IL. 60304 


‘Quality Microwave Systems 3 2 J 0 d ° b ,0 G 


o 2600 MHz Antennas 
Gain or Greater 


6 MONTH WARRANTY 
PARTS AND LABOR 


Complete System (As Pictured) Ready lo Install $149.95 

Down Converter (Probe Mntd.) Assembled and Tested 64.95 

Down Convener PCB (Chassis Mnld.) Assembled and Tested 64.95 
Power Supply Assembled and Tested 59.95 

Down Convener PCB (Chassis Mntd.) Kit wI Pans and Data 49.95 
Printed Circuit Board (Chassis Mntd.) 29.95 

Data Information (Plans tor Kit Building) 9.95 

SEND CHECK. CASH. MONEY ORDER TO: 

Phillips-Tech Electronics 

P. O. Box 33205 
Phoenix, Arizona 85067 

For Special Ouanlily Pricing, C.O.O.'s. MasterCard or Visa Call: 
(602)274-2885 ’intended For Amateur Hem Usei 
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ANTENNA BOOK 




14th EDITION 


Now you can get the most comprehensive and up-to-date antenna data available 
today. It has the antenna design to fit your needs and preferences whether they be for 
Yagis, quads, wires, verticals, or specialized antennas such as the Beverage, curtain 
arrays, or special vhf/uhf applications. You'll find effective antennas for any kind 
of real estate from the apartment dweller to the true antenna farm. The Antenna Book 
not only provides practical antenna designs, but also gives the theory of antennas and 
transmission lines, including the application of Smith Charts.® Propagation 
phenomena are explained in detail. 

The new edition will be ready for mailing in late April or early May. 328 
pages, plus index. Price: $8.00 in the U.S., Elsewhere in U.S. funds: $8.50, at your dealer 
or direct from: 


THE AMERICAN RADIO RELAY LEAGUE, INC 


225 MAIN STREET 
NEWINGTON, CT 06111 


AaJio 111 oriel 



Ob * OF STATf 
OPOtB TOIL F«f£ 

800-448-9338 


ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
ORISKANY NEW YORK 13424 

N v Ups Ca" • }'**• ’ 


Warren - K2IXN 
Bob - WA2MSH 
Al - WA2MSI 


Whatever became o( the apple cheeked lad (or 
last) who got their ham license before their 
driver’s license-who was so tickled by elec 
Ironies that they couldn't help but make It 
their career??? 

At Kernco we understand the care and feeding 
of such a career In a small company environ 
ment we can support Individual initiative, and 
provide access to the high technology com¬ 
munity and academic community 
We are looking for an engineer and a design 
technician to help us In our development— 
both in our R&D Program for satellite borne 
Frequency Standards and in our effort to 
develop related commercial products Please 
call Eric Blomberg N1BF. Chief Engineer. 
(617)777 1956 
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KERNCO 

2B Harbor Street 
Danvers. MA 01923 


AZDEN °"'y s 285 00 t f ? k, e t 


■ For $25 00 we will assemble your kit and install it 
m the back of your mike READY TO USE Send 
us your mike and TT kit only and $25 00 
If you buy AZDEN from us. we will install 
TT Kit for $15 

Order 24 hours a day - (2151884 6010 
FREE UPS NPS Inc WA3IFQ 
1138 BOXWOOD RD JENKINTOWN.PA 19046 


■ OTELETYPE FREQUENCY US TSg 

br UtOUtNCY I r. 5 v 

. .— I 

w.rtacotH. I arid lrortt 

IST^O t i'srs. »8 £3 J 


UNIVERSAL ELECTRONICS 

. 1280 AI0A DR • REYNOLDSBURG OH 43068 j 



GOT SOMETHING TO SELL? 

Try a classified ad in Amateur 
Radio’s #1 magazine, ham radio. 

Non-commercial ads $.10 per 
word. Commercial ads $.60 per 
word. No agency discounts al¬ 
lowed. 15% discount allowed 
for ads run 6 consecutive 
months without change. 33% 
discount allowed for ads run 12 
months without change. Pay¬ 
able in advance. Deadline 15th 
of 2nd prior month. 

From something simple to 
something exotic, ham radio 
readers are interested. And re¬ 
sults prove that they BUY! 

Send your ad in today. Send 
payment with order or give us 
your MasterCard or VISA and 
we’ll charge your account for 
you. 

Name_ 

Address_ 


Card Number_ 

MasterCard VISA 

Expires_ 

HAM RADIO MAGAZINE 

Greenville, NH 03048 

Tell ’em you saw it in HAM RADIO! 














flea 




market 



RATES Noncommercial ads 10« per 
word; commercial ads 60c per word both 
payable In advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing) on a space avail¬ 
able basis only. Repeat insertions of ham- 
fest ads pay the non-commercial rate. 

COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed (not all capitals) 
and must include lull name and address. 
We reserve the right to reject unsuitable 
copy Ham Radio cannot check each 
advertiser and thus cannot be held respon¬ 
sible for claims made. Liability for correct¬ 
ness of material limited to corrected ad In 
next available issue. 

DEADLINE 15th of second preceding 

month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio. Greenville, N. H. 03048. 


QSLCARDS 

QSL'* - BE PLEASANTLY SURPRISED! Order our three 
colored QSL s In all varieties for $8.00 per 100 or $13 00 
for 200 Satisfaction guaranteed Samples $1.00 (refund¬ 
able) Constantine Press. *219 Ellington. Myrtle Beach. 
SC 29577 

OSLs & RUBBER STAMPS — Top Quality! Card Samples 
and Stamp Info — 50« — Ebbert Graphics 5R. Box 70. 
Westerville. Ohio 43081 

QSL CARDS: 500/$ 12 50, ppd Free catalogue Bowman 
Printing. 743 Harvard. St Louis, MO 63130 

QSL'S: No stock designs! Your art or ours; photos, 
originals. 50c for samples & details (refundable) Certi¬ 
fied Communications. 4138 So Ferris. Fremont, 
Michigan 49412 , 

DISTINCTIVE QSL's — Largest selection, lowest prices, 
top quality photo and completely customized cards 
Make your QSL's truly unique at the same cost as a stan¬ 
dard card, and get a better return rate! Free samples, cat¬ 
alogue Stamps appreciated Stu K2RP2 Print. PO. Box 
412. Rocky Point. NY 11778(516) 744-6260 


Foreign Subscription Agents 
for Ham Radio Magazine 


Rart>o Auitni 
* Bast' 

Haucrtpiat/ 5 

A 7700 W»#f 9 Nrostadt 

Austria 

Radio Baigium 
Starookousa 

B -r «t(M 416 

BttlSGa'M 

B*«gujm 

Ham Radio Canada 
Bo* 400 Oodanch 
Ontario Car-adaNZAaC7 

Ham Radio Ctirooa 

Bo* 444 

S 194 04 Uppunds Vasby 


Ham Radio Holland 
Postbus 413 
NL 7800 Ar Emman 
Holland 


Ham Radio Italy 
O Vulpatti 
PO Bo. 37 
I 77063 Cantu 
Italy 


Ham Radio SwiMatland 
Rann Uabai 
Post»ach74S4 
D 7850 Lorn»ach 
W«st Ga*many 


Ham Radio Franca 
SM Elaciromt 
30 Us A«a das Clarions 
F 89000 Awaaf'S 
Franca 

Ham Radio Garmany 
Kay m Uabai 
PusMacn 2454 
O 'HO Loarra.-h 
Wast Garmany 


Ham Radio UK 
PO Bo* S3 Harrow 
Middiasa* HAJOMS 
England 


Holland Radio 
143 Graanway 
G'#an»*Oa 

RapubtK- ol South Africa 


CADILLAC OF QSL CARDS. 3 to 4 colors, send $1 for 
samples (Refundable) Mac's Shack, PO Box 43175. 
Seven Points. TX 75143. 

QSL ECONOMY: 1000 for $13 SASE for sampfes W4TG. 
Box F. Gray. GA 31032 

HEATHKIT HW-101, very good condition with power sup¬ 
ply. speaker, microphone. CW filter and manual $375/ 
offer. I ship N9CFI. 12336 W. Holt. West Allis. WIs. 
53227 

MOBILE OPERATORS: Anteck’s Mobile Antennas cover 
3 2 to 30 MHz inclusive, with no coil changing 50 Ohms 
input Two models, the MT-1 MANUAL. MT 1RT RE¬ 
MOTE TUNED from the operators position Uses two 
Hyd Pumps and Motors MT-1 $129 95. MT 1RT $240.00 
plus UPS postage Check your local dealer or write for 
Dealer List and Brochure ANTECK, INC. Route One. 
Box 415. Hansen. ID 83334 208^23-4100 

RTTY AND ASCII for your Atari Computer: Modem, per 
sonalized program and manual to get your Atari on ASCII 
& RTTY $125 16K and Atari 850 interface required You 
must include your name. QTH and call sign Write: 
Robert Holsti. K7ZJD/KH2. POB 4426. AAFB Br . Yigo. 
Guam 96912 

WANTED. Micor and Mstr II Base Stations 406-420 and 
450-470 MHz Also 2 and 6 GHz solid state microwave 
equipment AK7B. 4 Ajax Place. Berkeley. CA 94708 

WANTED FOR PARTS: Royce 1-612 CB transceiver, 
phase lock loop box must be working. Emil Polashek, 
117 E Third St. Cresco. Iowa 52136 

AMP-LETTER: Devoted to designing, building, and oper 
atlng Amateur Radio Amplifiers Sample $2 00 AMP 
LETTER. RR2 Box 39A, Thompsonville. IL 62890 

SPRING CLEANUP — Commercial tower. 150 feet, suit¬ 
able for large Amateur arrays, broadcasting or TV. with 
guys and insulators, recently removed from service, pic¬ 
tures on request Heath HW101 transceiver. PS23B. MFJ 
Grandmaster memory keyer and 520 BX speech proc¬ 
essor All guaranteed A1 working condition Renwick. 
P O Box 50. Clavet. Sask . Canada. S0K 0Y0 ( 306) 
373-1988 

TUBES.TUBES wanted for cash or trade 304TL, 4CX1000A. 
4PR60C. 7F7. 7N7. 53. 6L6M Any high power or special 
purpose tubes of Eimac/Varian DCO. 10 Schuyler Ave¬ 
nue. No Arlington. NJ 07032. (800) 52fr 1270 

WANTED: Hammerlund HQ145 Call Arme (212) 
9256048 

HAM RADIO FANATICS! You need the W5YI Report - 
Twice monthly award winning insider newsletter 24 
issues — $18 00 Sample issue SASE (2 stamps) W5YI. 
Box *10101 H. Dallas. Texas 75207 

ATLAS 350XL. DD6XL. AUXVFO305 $850 Icom IC211 
$450 SASE for lisl. K4TO. Dave Sublette. 1207 Monte 
Sano Blvd . Huntsville. AL 35801 

ATLAS DD6-C Digital Dial $120 00 plus $4 00 UPS NEW. 
while they last Mical Devices. P O. Box 343. Vista. CA 
92083 

BUY-SELL-TRADE. Send $1.00 for catalog Give name, 
address and call letters Complete stock of major brands 
new and reconditioned Amateur Radio equipment Call 
for best deals We buy Collins. Drake. Swan, etc Asso¬ 
ciated Radio, 8012 Conser, Overland Park. KS 66204 
913-381 5900 

CONNECTICUTS Ham Store — Rogus Electronics. 250 
Meriden-Waterbury Turnpike. (Rt 66) Southington (203) 
621 2252 

RTTY FOR SALE: Several machines remaining Model 
15. Model 19. 28RO w/gearshift. p.s for ROBOT 800. de 
luxe 34ASR. 28KSR. 28 keyboard typing reperf. 28TD s. 
33KSR. 33ASR. 35KSR. several demodulators, video RTTY 
Model 28 gearshifts, parts and supplies Send SASE for 
complete list and prices Lawrence R Pfleger. K9WJB. 
2600 S 14th Street. St Cloud. MN 56301 Phone (612) 
255-9794 

ELF II with Giant Board. 8K memory, terminal, complete 
software package and manuals $400 Steven Powell, 
12607 Wellington Park. Houston, TX 77072 (713) 
4950488 

MANUALS for most ham gear made 1937/1970 Send 
$1 00 for 18 page "Manual List ".postpaid.HI MANUALS. 
Box R802. Council Bluffs. Iowa 51502 

FOR SALE: TRS-80 model III. 16 k computer and acces 
sones $900 00 Phone 626-0402 Jim Bellini. 1005 Arland 
St .Rock Falls. IL 61071 

DON'T GET STRANDED! Battery Watchdog's alarm In¬ 
forms you of excess power drain $19 95 J F Ratcliff. 
3600 Meadow N . Renton. WA 98056 SASE brochure 



THE BEST THINGS 
ne in little packagt 


FOR 80-40-20 METERS 


NEEDS NO RADIALS.OR 


MATCHING DEVICES 


ISOTRON80 ISOIRON 40 ISOIRON 20 
54 IN.HIGH 31 IN. HIGH 17IN.HIGH 

BOON performance 

SMALL ON SPACE 
OBJ BILAL COMPANY (SI 

1303 ) 687-3219 

STAR ROUTE EtORISSANT CO 80816 


• 50 - 500 MHz 

• Ultimate rejection over 80 dB 

• Five large helical resonators 

• Low noise 

• High overload resistance 

• Typical rejection figures 

±600 kHz at 144 MHz: -30 dB 
±1.6 MHz at 220 MHz: -40 dB 
±5 MHz at 450 MHz: -45 dB 

• The solution to interference, intermod and 
desens problems on repeaters 

• 12V DC operation 

• Dimensions only 1.6 x 2 6 x 4.75 exclud¬ 
ing connectors 

• Custom tuned to your frequency 

• Low cost — only $69.95 

• Allow $2.00 for shipping and handling 

We nave a complete line ol transmitter anO receiv¬ 
er strips and synthesizers lor Amateur and com¬ 
mercial use Write or call tor our tree catalog 

We welcome MasterCard or VISA 


GLB ELECTRONICS 


1952 Clinton St., Buffalo, N. Y. 14206 
1-(716) 824-7936, 9 to 4 


More Details? CHECK-OFF Page 100 
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Power Line 


Model 

LF2 


These filters protect any sensitive electronic 
equipment from power line transient damage 
and radio frequency interference Both 
models offer common mode and differential 
mode surge suppression for power line 
, spikes Rf interference is suppressed using 
both inductive and capacitive components 
Ideal for computers, test equipment or TV 

LF2 a duplex outlet 120V 8 amps max S39 95 
IF6 three separately tillered duplex outlets. 

120 V total tused capacity 15 amps 

power switch and indicator lamp S59 95 

Add $2 50 shipping and handling per order 


Send check with order and provide street address 
for UPS shipment Ohio residents add Sales Tax 
Charge card buyers may call toll free: 

1-800-543-5612 


DRAKE 


In Ohio, or lor 
information call 

1 513 866 2421 


R. L. DRAKE COMPANY 

540 Richard Street Miamisburg. Ohio 45342 

■■ INSTITUTIONAL ANO DIAUA INQUIRIES INVITED IBM 



SUP -*ts 

Spee'a'f 

★ 

NEMAL ELECTRONICS 

COAXIAL CABLE SALE 

POLYETHYLENE DIELECTRIC 

RG? 13 nonconlammating 96% shield mil spec 36'/tt 

RG714/U double silvet shield SO ohm S' 35/It 

RG62U 93 ohms lO'/tt 

RGI1U96*/. Shield 75ohmmii spec 25'/tt 

•RG-B/U 96% shitld Mil Spec (S23 95/ tOO)or 3 t'li 

RG6A/U doutile shield 7S ohm 25'/!t 

RGS5B/U double shield (RG-58 sue 1 50 ohm 50Vtt 

RGS8U mil spec 96% shield HVIt 

LOW LOSS FOAM DIELECTRIC 

•RG-8X (Mull 8195% shield ($14 95/tOOIm 17*/fl 

RG8U 80% shield t8*/ll 

RG-B/U 97% shield 11 gauge (eouiv Belden 82141 30'/lt 
RG58U 80% shield 0?'/11 

RG58U 95% shield 'OVIt 

RG59/U 100% loll shield IV type OTVtl 

Rotor cable 2-18 ga 6-22 ga '9*/lt 

CONNECTORS MADE IN USA 

Amphenol PL 259 29* 

PL-259 push-on adapter shell '0/S3 89 

PL-2598S0-239 I0/S5 89 

Douliie Male Connecloi S' 29 

PL 258 Double Female Connedor 98‘ 

III patch cord w/RCA lype plugs each end 3/SI 00 

Reducer UG-125 or 126 I0/S1 99 

UG 255(PL 25910BMC) S3 50 

Eltjow IM359) UHF Eicow 

F59A (TV lype I 10/SI 99 

UG 21 D/U type N Male lor RGB Amphenol S3 (JO 

UG 88C/U BNC Male lot RG-58 Amphenol Si 25 

Double Female N Chassis Ml UG-30 S4 25 

3/16 inch Mike Plug lor Collins elc Si 25 

Call or write lor Free Catalog 

shipping 

Cable — S3. OO H1 100 ft.. $2.00 each add'/100 ft. 
Connectors — add 10%. $2. SO minimum. 

COD add $1.50. Florida Rasldants add 4%. 

NEMAL ELECTRONICS 

5685 SWBOth St.. Dept. H, Miami, FL 33143 
Telephone: (305) 661-5534 


WANTEO: Surplus 13 kW HF transmitter type FRT-15. 
Collins TDH or equivalent, or higher power up to 20kW 
SSB not necessary P.J Plishner. 2 Lake Ave Ext . Dan¬ 
bury. CT 06810 WA1LDU 

RTTY JOURNAL EXCLUSIVELY AMATEUR RADIOTELE¬ 
TYPE. one year subscription $7 00 Beginners RTTY 
Handbook $5 00. RTTY Index $1 50 P O Box RY. Cardiff. 
CA 92007 

HARDWAREySOFTWARE subassembly provides Morse 
ASCII conversion without any manual adjustments 
Many extras $169 bargain Telecraft Laboratories. Box 
1185. E Dennis. Mass 02641 

CUSTOM EMBROIDERED EMBLEMS - Your design, 
low minimum Informational booklet Emblems. Dept 65. 
Littleton. New Hampshire 03561 (603) 444 3423. 

PACKET RADIO — Slart a network with our hardware 
and free software using HDLC. ASCII Smart terminal 
controller pch $30. parts $112. 1200 baud radio modem 
pcb $15. tested $70 Newsletter $10 VADCG. 818 Ron¬ 
deau St . Coquitlam. B.C. Canada V3J 5Z3 

OUR KEYERS turn difficult DX into logged contacts 
SASE for information Webco. Box 740211. Houston. 
Texas 77274 

SELL: 4-NB noise blanker from Drake R4C. $30 postpaid 
HQ 180C and speaker $225 Much high-power gear ME 
Coombs, 839 West M Springfield. Oregon 97477 

WANTED: Pre-1950 TV sets and old TV Guides Jeff 
Kadel. W3CRH, Box 90-HR. Rockville. MD 20850 (301) 
654 1876 

SINCLAIR RADIO LABS MR-344B four cavity 450 MHz 
duplexers Mint condition. $25 Alan Brown. K5MW. 
Route 4. Box 200-A. College Station. Texas 77840 


TRYING TO CONTACT present and retired employees of 
the E l DuPont de Nemours Company of Wilmington. 
Delaware A DuPont Employees Callbook is being re¬ 
searched with publication expected in June 1982 Write 
to O R Averitt. Building 357. DuPont Experimental Sta 
lion. Wilmington. Delaware 19898 for information 

WANTED: Early Halhcrafter Skynders and Super Sky- 
riders" with silver panels, also Skynder Commercial"', 
early transmitters such as HT-1. HT 3. HT 19. and other 
Halhcrafter gear, parts, accessories, manuals Chuck 
Dachis. WD5EOG. The Halhcrafter Collector. 4500 Rus¬ 
sell Drive. Austin. Texas 78745 

ROHN TOWERS — Wholesale direct to users — all prod¬ 
ucts available — write or call for price list Also we are 
wholesale distributors tor Antenna Specialists and 
Regency FM radios — Hill Radio, P O Box 1405 — 2503 
GERd Bloomington. IL 61701 (309)663 2141 

YAESU OWNERS: Join your International Fox Tango 
Club, now in its eleventh year Calendar year dues still 
only $8 US. $9 Canaria. $12 airmail elsewhere Don’t miss 
out. get 1982 top rated FT Newsletters packed with mod¬ 
ifications monthly, catalog of past modifications, free 
advertisements, technical consultation. FT net (Satur¬ 
days. 17MZ 14 325 MHz), more Go Fox Tango' To join, 
send dues to FT Oub. Box 15944. W Palm Beach. FL 
33406 

SALE NEW FRG 7 in factory sealed carton for $250 in¬ 
cluding shipping and original invoice dated Feb 1982 
Roy Merkel. W3HPP. 959 Georges Lane. Warminster. PA 
18974 ( 215) 675-5864 

HAM RADIO REPAIR, experienced, reasonable, commer¬ 
cial licensed Robert Hall Electronics. P O Box 8363. 
San Francisco. CA 94128 W6BSH . (408) 292 6000 

FOR SALE: Yaesu FT101E with digital display YC601 - 
together with DenTron linear MLA 2500 Best offer — all 
guaranteed perfect condition — on air every morning 
3990 KC Tel 1 401 789 1817 W1CPI 

RUBBER STAMPS: 3 lines $3 25 PPD Send check or MO 
to G L Pierce. 5521 Birkdale Way. San Diego. CA 92117 
SASE brings information 

HAM AD-FEST™ — Next 6 issues. $2 00 WA40SR. Box 
973. Mobile AL 36601 

MOBILE IGNITION SHIELDING provides more range 
with no noise Available most engines Many other sup 
pression accessories Literature, Estes Engineering. 930 
Marine Dr . Port Angeles. WA 98362 

SAFETY BELTS. $35 00 and up Free information Avatar 
Co . (W9JVF) 1147 (H) N Emerson. Indianapolis. IN 

46219 

CONTESTERS: Package of programs designed for the 
ARRL DX. CQWW. CQWPX and IARU Radio Sport Con 
tests produces scored, duped log. dupe sheet. QSLs and 
many valuable operator statistics. TRS 80 Model 1 48k, 1 
or more discs, MX 80 printer required $69 95 plus lax 
non-refundable Sample printout with SASE P Chama- 
lian.WIRM PO Box 1188. Burlington. CT06013. 



July 31 thru August 13,1982 

Our 23 rd year 

Have trouble finding lime to study for 
Upgrading? Do it on your vacation at the 

OAK HILL ACADEMY RA0I0 SESSION 
in the 

Blue Ridge Mountains of Virginia 

Two weeks of intensive Code and Theory 
Study starting at your level. 

• Novice to General 

• General or Technician to Advanced 

• Advanced to Amateur Extra 

Expert Instructors — Friendly Surround¬ 
ings — Excellent Accommodations. 

Ham Lab set up for all to use. 

“A Vacation with a Purpose" 


C. L. PETERS. K4DNJ. Director 
Oak Hill Academy Amateur Radio Session 
P. O Box 1461. N Myrtle Beach. SC 29582 
(803) 272 6428 

Name _Call 

Addresm__ 


City/State/Zip 



CONNECTORS 
BNC TYPE 


UG 260/U (BNC Male lor RG 59/U) St 25 

UG-88/U (BNC Male tor RG 58/U) $1 25 

UG-274/U (BNC "T') S3 00 

UG-306/U (BNC-90) S3 00 

UG-255/U (BNC Male to UHF Female) J2 95 

UG-273/U (BNC Female to UHF Male) $2 25 

UG-1094/U (BNC Chassis Mount) 79c 

UG-914/U (BNC Femaleto BNC Female) $i 69 
"N" TYPE 

UG-21 /BU (Male tor RG-B/U) $2 75 

UG-23/BU (Female for RG-B/U) S? 85 

UG-58/AU (Chassis Mounl) $2 25 

UG-57/8U (Double Male) $4 25 

Special Wholesale Prices Ouoted To 
Accredited Dealers 

FREE CATALOG - Minimum Order $25.00 
55 RAILROAD AVE . DARNERVILLE. N Y 10923 
Deilar Inquiries Invited 

.. (914) 947-1554 tlllllllllllllll 


SAY 


YOU SAW 




ham radio! 
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Tell ’em you saw it in HAM RADIO! 




GEM-QUAD FIBREGLASS 

ANTENNA FOR 10, 15, and 20 METERS 


^KENWOOD 


Two Elements $215.00 
Extra Elements $154.00 
Price is F.O.B. Transcona 

INCLUDES U.S. Customs 
Duty 

f . KIT COMPLETE WITH 
M h ’SPIDER 
’ARMS 
’WIRE 

\\ ’BALUN KIT 
fj \ ■ ’BOOM WHERE 
NEEDED 

WINNER OF MANITOBA 
DESIGN INSTITUTE 
AWARD OF EXCELLENCE 

Hu\ two dements now — a third and fourth 
may he added later with little effort. 

Enjoy iip to 8 dh forward gain on DX. with a 
25 dh hack to front ratio and excellent side 
discrimination 

Ask for our new 2m Quad Kit when you order 
your Gem Quad. It's FREE for the asking! 

Get maximum structural strength with low 
weight, using our “Tndetic" arms. Please in¬ 
quire directly to: 

GEM QUAD PRODUCTS LTD. 

Box 53 

Transcona Manitoba 
Canada R2C 2Z5 
Tel. (204) 866-3338 


THEY TALK 


Spies ... 
Smugglers.. 

Pirate 
Stations... 

Secret 
Police... 

Foreign 

Agents... 



YOU LISTEN 


it Miniature Active Antennas 
it Scanner Signal Boosters 
★ Frequency Converters 
it Frequency Lists 
★ Antenna Tuners 
it Code Breakers 


Low cost 
Fully guaranteed 


CA TALOG 
For motm Information wrlta 

GROVE ENTERPRISES 
Department D 

PQVE Brasstown, N.C. 28902 


l£ 


More Details? CHECK-OFF Page 100 


OVERPRINTED — 1981 Fox-Tango Club Newsletters. 
Sixty loose-leaf pages packed with modifications and in¬ 
formation on Yaesu rigs Only S6 while they last Also a 
few 1980 sets at $5 (Overseas add $3 each, airmail) 
N4ML. Box 15944. W Palm Beach. FL 33406 

HAM RADIO OPERATORS who are owners of Atari 
Micro-Computer systems. Join the Atari Micro computer 
net to exchange ideas on applications, programming, 
hardware and software development Please contact 
Jack McKirgan II. WD8BNG 4749 S R 207 N E . Wash 
mgton C.H.. Ohio 43160 (614) 869 3597 

SALE — HW 16 $125 (w/crystais $150) 2 Johnson match 
box tuners, best $50. other (needs repair) $25 Heath 2 
meter mobile amp $30 10-40 vertical $25. You pay ship 
ping KA4EBW. Jim Howell. 18 Dan Street. Salisbury. NC 

28144 

SATELLITE TELEVISION: Information on building or 
buying your earth station. Six pages of what's needed, 
where to get It. etc $4 00 to Satellite Television, RD #3. 
Oxford. NY 13830 Parabolic antenna construction book 
also available Send SASE for details 

WANTED: New or used MS and coaxial connectors, syn¬ 
chros. tubes, components, military surplus equipment 
Bill Wiliams. PO »7057. Norfolk. VA 23509 

MAKE HAM RADIO FUN! Supplement your learning pro 
grams with a motivational hypnosis cassette. Tape «3. 
Learning the Code. Tape #4. Breaking the Speed Barrier. 
Tape #7. Electronic Theory Free catalog For tapes. 
$10 95 each to Gem Publishing. 3306 North 6th St.. 
Coeur d Alene. ID 83814 

CORDLESS TELEPHONES — Low prices, all major 
brands Inquiries or Visa/MasterCard orders call (206) 
743 3977 or Write Trtnelics. Box 6005. Lynnwood. WA 
98036 

VERY in ter-est ing! Next 5 issues $2 Ham Trader 
• Yellow Sheets". POB356. Wheaton. IL 60187 

MICROWAVE CONVERTERS, decoders Catalog 20« 
GW Electronics. PO Box 688. Greenwood. Indiana 
46142 

CB TO 10 METER PROFESSIONALS: Your rig or buy 
ours — AM/SSB/CW Certified Communications. 4138 
So Ferris. Fremont. Michigan 49412; (616) 924 4561 

AFC SEMI KITS! Stop VFO drift See June 1979 HR 
$55 00 plus $3.00 UPS Mical Devices. P.0 Box 343. 
Vista, CA 92083 

HAMS FOR CHRIST — Reach other Hams with a Gospel 
Tract sure to please Clyde Stanfield. WA6HEG. 1570 N 
Albright. Upland. CA 91786 

PURPLE HEART VETERANS: Organizing national Ama¬ 
teur Radio Chapter and Net to be affiliated with Military 
Order of the Purple Hean. Inc. For information and appli¬ 
cations contact Clem Harris. KC5MM (ex WB5VDL). 6110 
Pecan Trail Dr . San Antonio. TX 78249 (512)699 1420 


Coming Events 

ACTIVITIES 

“Places to go...” 

ALASKA: The Arctic Amateur Radio Club of Fairbanks 
will hold a Hamfest. June 5. Kiwams AG Hall. Tanana 
Valley Fairgrounds Doors open 8 AM $5 sellers* fee 
There will be a Left Footed Key for a code contest end¬ 
ing at 5 PM for a pot luck dinner. Also ARRL represents 
lives and Alaska QSL Bureau will be there For informa 
lion Herb Walls. KL7JLF. P O. Box 1625. Fairbanks. AK 
99707 

ARKANSAS: The Northwest Arkansas Amateur Radio 
Club's 2nd annual Hamfest/Swapmeet. Saturday. May 
15. Community Building. Rogers on US Hwy 71 8 AM to 
4 PM Commercial exhibitors and flea market tables/ 
space FREE Doors open 8 AM Main prizes include a 
complete Kenwood station. Icom IC2AT hand held. 
Diawa Model 720 cross-needle SWR/power meter Door 
prizes Free parking. MARS. DX and Skywarn Talk-in on 
146 16 1 76 or 146 52 simplex Mam prize tickets 3/$5 00 or 
$2 00 each For information Mary Webb. KA5HEV. P.0 
Box 338. Prairie Grove. AR 72753. (501) 846 2847 

CALIFORNIA: The Fresno Amateur Radio Club's 40th 
annual Hamfest. May 21. 22 and 23. Hacienda Inn. Clin 
ton and Highway 99. Fresno Activites include a golf 
tournament, swap tables. CW contest. MARS meetings, 
transmitter hunt, cocktail hour, banquet Talk in on 
146.34/93. Advance registration $20 00 For information/ 
registration Fresno Amateur Radio Club. Inc . P O Box 
783. Fresno. CA 93712 
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FCC STUDY GUIDE- 
RADIO TELEPHONE 
OPERATOR LICENSE 


IT S AMAZING HOW EASY FCC EXAMS REALLY ARE' 

[ The Original Testt Answers Exam 
manual prepares you at home 
(or FCC Radiotelephone licenses 
You get the complete set of mul 
tiple choice examination cover 
, mg all areas tested on the actual 
FCC exam Also included- help 
ful study tips, short cuts, and 
"Self Study Ability Test *' 
These updated FCC Tests 
Answers take the mystery 
out of preparing for current 
FCC exams Practical proven 
Material $12 95 postpaid 



SEND TO: 

HAM RADIO'S BOOKSTORE 
Greenville. NH 03048 
Please rush me Tests-Answers tor FCC 
License My SI2.95 is enclosed 


Name_ 

AOdrru 




City __Stale _Zip _ 

” Call 603-878-1441 ~ 


( I II I ll ll l) IM ICKNA i ionai. 


NO HUGE AD JUST SAVINGS FOR YOU 
ON 

CUSHCRAFT HUSTLFH I ARSEN UNADH.LA. BE LOEN 
COPPtHM LD. SIGNALCRAFTf R PALOMAH NVE VIKING 
TRIONYX TRAC JANEl BENCHER. VlBROPlEX 
AMPHENOL. GOULD DURACELL WELLER AND OTHERS 

QSL S CUSTOM MADE ALL CRYSTALS from $4 00 

ca to 10 Metor commons 

DV CERTIFIED COMMUNICATIONS 

your rig liom $4b New Irom us Irom St 79 

SCI US At OVER 10 SHOWS A VI AM CALL OR WRITE FOR OUOTE 
CATALOG INrOHMAtlON QSl S AMI*l C S ISO ceniil 

CALL COLLECT TOOROER 

ITS WORTH YOUR WmilE TO CHECK WITH US' 

SEE YOU At GRlCNVIllE ROCHESTER KNOXVILLE 
CADILLAC MINNEAPOLIS ana OTHERS 


r r Hill II n i\11 H \ \nn\ si 


ATTENTION 

DEALERS! 

Interested in 
making a PROFIT? 

Sell our magazine in 
your store with 
100% Return Privileges 
Rose will tell 
you how — 

CALL 1-603-878-1441 

The Ham Radio 
Publishing Group 

Greenville, NH 03048 


COLORADO: The Rocky Mountain VHF Society's annual 
spring Hamtest. Sunday. May 23. 9 AM to 3 PM. ram or 
shine. Boulder National Guard Armory. 4750 North 
Broadway Donation $2 per family. Gates open for sellers 
8 AM Bring own tables Door prizes include synthesized 
FM transceiver Extra raffle tickets available Refresh¬ 
ments available Talk-in on 146 16/ 76 and 146 52 For in¬ 
formation Richard Ferguson. KAOOXM, 1150 Albion Rd . 
Boulder. CO 80303 (303) 499 2871 

COLORADO: SUPERFEST 4 sponsored by the Northern 
Colorado Amateur Radio Club. June 5. 8 AM to 4 30 PM. 
McMilfen Building. Larimer County Fairgrounds. Love¬ 
land $3 admission Includes swap table Exhibits, tech 
talks, code contest with prizes, auction, swapfest. prize 
drawings including a synthesized 2-meter hand held 
Food service, tree parking Special activities for non- 
Hams and kids For information Gene Bellamy, 
WDOORM. 3124 West 6th Street. Greeley. CO 

GEORGIA: The Andeison, Hartwell and Toccoa Amateur 
Radio Clubs 4th annual Lake Hartwell Hamtest. May 22 
and 23. Lake Hartwell Group Camp. Highway 29 Free ad¬ 
mission. free camping (campground opens 6 PM Friday) 
free flea market space Bingo, horsehoes. a left tooted 
CW contest and other activities for the whole (amity 
Fishing, swimming on site Mam prize drawing 2 PM 
Sunday Talk-in on 146 19/ 79. 147 93/ 33 and 

146 895/ 295 Fonnformation Ray Pettit. WB4ZLG. Rt <M 
Dooley Drive. Toccoa. GA 30577 

IDAHO: The Kootenai Amateur Radio Society's Hamtest 
82. Saturday. June 12. 8 AM to 4 PM Kootenai County 
Fairgrounds, north of C oeur D'Alene on old Highway 95 
Prizes. Ilea market, tood available No pre-registration, 
free tables available Talk-in on .38/ 98 For Information: 
SASE to Avon Anderson. WB7WBZ. N 1035 Highland 
Cl .Post Falls. ID83854 

ILLINOIS: The Uliana Repeater System s 13th annual 
Danville Area Hamfest. May 23. Georgetown Fair 
grounds Flea market, forums, family entertainment, tree 
parking Many prizes Gates open 6 AM Tickets $2 50 ad 
vance. $3 00 gate Talk in on 22/82 and 146.52 For inlor 
mation. tickets, tables Wendell Lyons. KA9AYS. Ham 
test Chairman. 930 Polk St . Danville. IL 61832 (217) 
431 2124 

INDIANA: The Trislate Amateur Radio Society's annual 
Hamfest. Sunday. May 16. Vanderburgh County 4H Cen¬ 
ter. Evansville Grounds open 6 AM Admission $2 Out 
door flea market Indoor tables available Talk-in on 

147 75/15 and 146.19/ 79 For information/table reserva 
tions: Hal Wilson, WB9FNN. R R #8. Box 427B. Evans 
vide, IN 47711 

INDIANA: The 3rd annual MAARC (Muncie Area Amateur 
Radio Club) Hamfest. May 23. 6 AM to 3 PM. Ball State 
University indoor track building, Muncie Prizes, lorums. 
refreshments, parking Flea market tables $4 00 Talk-in 
on 146.13/73. 146 52, 223 10/224 70 Tickets $2 00 ad 
vance. $3.00 door For information Terry Evans. 
WD9HQH. 522 S Brotherton. Muncie. IN 47302 (317) 
282 0615 

INDIANA: The Wabash County ARC'S 13th annual Ham 
test. Sunday. May 16. 5 AM to 4 PM. Wabash County 4 H 
Fairgrounds. Wabash Admission $2 50 advance. $3 00 
gate Plenty of food and parking available Free over 
night camping Saturday Talk-in on 147 63/03 or 146 52 
simplex For inlormation/tickets SASE to Dave Spangler. 
N9ADO 45 Grant St . Wabash. IN 46992 

KANSAS: The Chippewa Amateur Radio Club is having 
its 20th annual Hamfest. May 23. at Garnett North Lake. 
Garnett For information Reid Richardson. 518 Wesl 7th. 
Garnett. KS 66032 

KENTUCKY: The N KAR.C's annual HAM A RAMA 
Sunday May 23. Burlington Fairgrounds. Burlington, off 
2 75 Florence exit Tickets $4 00 each, family ticket 
$6 00 Each ticket entitles you to maior prize drawing at 4 
PM First prize Kenwood TS-130S or $500 00 Second 
prize. Kenwood HC 10 station clock Special rattle tor 
Icom 2AT Door prizes every hour. Indoor vendors, flea 
market, refreshments Talk -in on 146.19/79 and 
147 86/26 For information — Jack R Thompson. 637 
Wolf Rd . CovmQton KY 41015 or call (606) 291 2153 

MAINE: The Portland Amateur Wireless Association and 
the Southern Maine University Radio Club will hold their 
annual Flea Market May 22. Gorham. Maine campus. 8 
AM to 4 PM Admission $1.00 Food available If raining, 
will be held inside Talk-in on 146 73R and 146 52S For 
information John Taylor. N1SD (207) 773-2651 

MARYLAND The eighth annual Easton Amateur Radio 
Society's Hamtest. May 16. rain or shine. 8 AM to 4 PM. 
Easton Senior High School Donation $2 00 plus $2.00 
for tables or tailgaters Talk in on 52 simplex and 
146 445/147 045 repeater In Easton Van Herridge. 
WB3HGQ Box J. St Michaels. MD 21663 or Easton ARS. 
Box 781. Easton. MD 21601 

MARYLAND: The Maryland FM Association's annual 
Hamfest. Sunday. May 30. Howard County Fairgrounds. 
West Friendship. 8 AM to 4 PM Donation $3 00 Tail- 


~ SSR v 


Confidential 
Frequency List 
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New 5th edition by Perry Ferrell 


Bigger and better than the world- 
acclaimed 4th edition, this new book 
has 30% more stations listed, more than 
7500 operating between the interna¬ 
tional broadcasting and amateur radio 
bands, spanning 4-28 MHz Listings by 
both frequency and callsign reflect 
present and post-WARC assignments. 
Complete list of Coastal CW stations 
plus Embassy. Aeronautical. Military, 
Time Sigs, Feeders. VOLMET. FAX. IN¬ 
TERPOL. etc. New details on scheds. 
emergency channels, alternates, and 
never-before-published IDs 
In USA: $9.95 Book Mail, or $12 00 UPS. 
Outside USA: Book Mail US$11 00 
Overseas Airmail: US$14.00 + US$3.30 
Registration to assure delivery. 

GILFER SHORTWAVE 

^Deg^J5^o)^39^ar^lidg^^765^^ 


MOVING? 

KEEP HAM RADIO COMING .. 


It possible lei us know lour to six weeks 
before you move and we will make sure 
your HAM RADIO Magazine arrives on 
schedule. Just remove the mailing label 
Irom this magazine and affix below. 

Then complete your new address (or any 
other corrections) in the space provided 
and we ll take care ot the rest, 

ham 

radio 

Magazine 
Greenville. NH 03048 

Thanks for helping us to serve you better. 

I-\ r— 


Allow 4-6 weeks tor 
correction 


CO 

CO 

<D 

-o = 

T3 « 
CO O 

5 

<D 

C 

> 

E 

to 

~<D 

<5 

X 


g. 

N 


a> 

ro 

c/3 


I CO 
CO 

CD ID 

£ TO >- 
CD to t: 

z < o 


\_ J 


AFFIX 

LABEL 

HERE 




92 Q3 May 1982 







RADIO 

WAREHOUSE 


SPRING CLEANING 
SALE 


TS-830S 

®839 95 


FT-101 ZD 

®789 95 


TR-7730/TTM.$299.95 

IC-25A.$299.95 

FT-208R.$299.95 

IC-4AT.$264.95 


TR-9130 *47 9 95 

Get THEIR lowest price 
THEN CALL US! 


P.O. BOX 2728 
DALLAS, TX 75221 
Telephone: (817) 496-9000 

Alaska Microwave Labs 


4335 EAST FIFTH STREET ANCHORAGE 
ALASKA 99504 (907) 3384340 DEPT HR 


#>CHp Gwens 601- 

GaAf> Fers 

Mp* Hion 

thankstors 

W !tt » <40 

MW 111 ♦. »4«) 

B K V' i 1 nr 

W K 31 • •- k 

^ o/rv. j* .. » la, 
mz anv,• *•« then 
Ml." MM* -• -V 

^ .- • >*m te: m«%.7 

*44/ _ ^ kM OO 

MH 1 ICt kM.OO 

cvAcrroKei 

ZWZ *) vV( 

ax> 2 ^ v< 

jmbSL 

J p $ 

***!£,- 

mwa »zn no.nn 

Htr Mf •*/1 HIV) 

■»«» 

Nl hfaA 111 * /**> 

m a i .a, 

MC (CA WPkj ft 

CfiWC CCXHECK*^) 

Ml r ttSi k l 

nuf »ui -v i T> 

?+* cm**. ik k» 

*#* fuivp, KhO 

•ma ra** tiA <#* 

-*MA IIW - - Ux * 

MA IUK - • /* f> 

tia HU, •- Ml 

h* h cs •‘sa vp> 

N "W- *1 I h 

f#* N — AZ*> 

hi a Ur* 

Riacftt rsau-BRs 

— - — t mw 1 

frtLVCR RAT*44> 

•n «**r i.* J.If) 

KF CABLE: 

.MV* 4M| ^ 

MIXERS 

.V/ 4.,*f-«/ »vr 

.t n, i -j 

mJLT'— 
q ’ 11 (W krvflD 

MW'W Xi.'/) 

uy vun 

“ti L .. - .?m 

VTO* SSL, 

vrt n kOB m 

n> raUrr ’ y ' 

TZ kOH ft 

LKmS — *AAA 

WUV> /rt nM k/ 'jf 

» M / •-_>< /< nit 







gating $3 00 Advance tables $6 00 each Limited quan 
tity at door $10 00 each Talk in on 146 16/76 and 52 For 
information MFMA Hamfest Committee. PO. Harmans. 
MD 21077 For Table info.reservations John Elgin, 
WA3MNN. 5495 Apt 2 Harpers Farm Road. Columbia, 
MD 21044 (301)596 3741 

MASSACHUSETTS: The South Shore Repeater Associa 
lion's annual Ham Radio/Eleclromc/Computer Flea mar 
ket, Saturday. May 22, Weymouth South High School 
Cafeteria. 300 Pleasant Street. Weymouth Doors open 
for sellers 9 AM buyers 10 AM Admission $1 each buy¬ 
er Tables $5 advance. $8 as available at door Refresh 
ments available All proceeds supporl the 147 90/30 Wey 
mouth Repeater For information/advance tables SSRA 
David Newman. P O Box 447. Abmgton, MA 02351 

MASSACHUSETTS: The Hampden County Radio Associ 
ation's annual Flea Market, Feeding Hills Congregation 
al Church, Rts 57 and 187. Feeding Hills. May 7 8 PM 
Talk-In on 146 34/94 For Information Larry Langevin. 
K1GXU (413)583 8236 

MASSACHUSETTS: The eighth annual Eastern VHF/UHF 
Conference, May 14-16. Sheraton Inn and Conference 
Center. Boxboro Activities of interest to the serious 
VHFers Friday night hospitality room Saturday night 
banquet, featuring roast sirloin of beef, $14 00 before 
May 10 Registration $13 50 to K1LOG, Rick Commo. 3 
Pryor Rd . Natick. MA 01760 before May 10 Door regis¬ 
tration $20 00 

MICHIGAN: The Central Michigan Amateur Repeater 
Association's eighth annual Hamfest. June 12. Valley 
Plaza Complex, off Rt 10, Midland 8 AM to 4 PM Dona 
lion $3.00 Children under 12 free Tables $6 00. trunk 
sales $2 00 Free parking Hourly prize drawings Maior 
prize drawing 2 30 Talk in on 146 67/07 and 146 52 sim 
plex Motels. RV hookups, swimming, dining, bowling 
alley, theaters, picnic area at Hamfest location For in¬ 
formation Carol Hall WD8DOG. 4651 Cardinal Dr.. Mt 
Pleasant Ml 48858 (517) 772 0363 

MICHIGAN: The Chelsea Swap and Shop. Sunday. June 
6. Chelsea Fairgrounds. Chelsea Gales open lor sellers 
5 AM public 8 AM to 2 PM Advance donation $2 00. 
$2.50 gate Children and non ham spouses admitted 
free Talk in on 146 520 simplex and 147 855 Chelsea Re 
peater For information William Aftenberndf. 3132 Tim¬ 
berline. Jackson. Ml 49201 

MICHIGAN: The Independent Repeater Association s 
annual Grand Rapids Festival Swap & Shop. Saturday. 
June 5. 8 AM to 3 PM Kentwood Field House, south of 
60th Slreet on Kalamazoo Avenue Admission $3 00 8 ft 
swap tables $7 00; $4 00 half size Prizes and refresh 
ments. For information or dealer reservations I R A 
SWAP. 562 92nd St S E . Byron Center. Ml 49315 or call 
(616) 455-2926 

MINNESOTA: The North Area Repeater Association's 
Swapfest and Exposition for radio Amateurs and com 
puter hobbyists. June 5. Minnesota State Fairgrounds. 
St Paul Admission $3 Exhibits booths, prizes Free 
overnight parking for self-contained campers. June 4 
Call wide area repeaters 25/85 or 16/76 for directions For 
information/reservations Amateur Fair PO Box 30054. 
St Paul, MN 55175 

MISSISSIPPI: Old Natchez Amateur Radio Club s Ham 
test. Sunday. May. Natchez Convention Center Doors 
open 8 AM Free admission and swap tables Food avail¬ 
able Talk-in on 146 31/91 For information SW Gates. 
N5AXV P O Box 203. Natchez. MS 39120 

MISSOURI A KANSAS. Pittsburg Repealer Orgamza 
lion's 8th annual Hamfest and Picnic. Sunday. May 23. 
Lincoln Center. Pittsburg. Kansas Covered dish picnic 
chicken and soft drinks supplied Open 10 AM Free 
parking, indoor Ilea market, door prizes Grand prizes 
FT-208R. Cushcraft Boomer, Ringo Ranger Grand prize 
tickets (hams only) $2 00 each to KC9ES. 505 Karen 
Drive. Carl Junction. MO 64834 

MISSOURI: The Indian Foothills Amateur Radio Club s 
7th annual Hamfest. May 16. Saline County Fairgrounds 
Building. Marshall Tickets $2.00 each. 3/$5 00 at door or 
4/$5 00 advance No charge tor tables but reservations 
requested Doors open 8 AM Coffee and rolls available 
till 10 AM An all you can eat lunch at 11 30 First prize 
drawing 2 30 PM for a KDK 2025 Mark II Talk-m on .52. 
28/ 88 and 147 84/ 24 For information and tickets Jim 
Little. KB9DA, 405 E Rosehili, Marshall, MO 65340 (816) 
886 8583 alter 5 PM or K9BVB (816) 886-2837 

NEW JERSEY: The Fort Monmouth ARC and Haverim are 
sponsoring the Jersey Shore Hamfest and electronic 
flea market. June 6. 9 AM to 4 PM. Jewish Community 
Center. 100 Grand Ave., Deal Admission $3 per person 
(children under 12 and XYLs free) Refreshments avail 
able Door prizes Table ($5) and tailgating ($2) spaces 
may be reserved by SASE and advance payment to Jer 
sey Shore Hamfest. P O Box 2078. Ocean. NJ 07712 by 
May 25 Talk in on 147 045 and 6 146 775/ 6, 146 52 

NEW YORK. The 30th annual ROME HAM FAMILY DAY 
sponsored by the Rome Radio Club. Sunday. June 6. 


STILL MORE 
USABLE ANTENNA 
FOR YOUR 
MONEY . .. 

PLUS 30 Meters! 


r 
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Butternut's new HF6V 
automatic bandswitchirig 
vertical lets you use the 
entire 26-foot radiator 
on 80 75 40. 30 20 and 
1 O meters (full quarter- 
wave unloaded perform¬ 
ance on 15 meters) No 
lossy traps Butternut's 
exclusive Differential 
Reactance Tuning " cir¬ 
cuitry uses rugged ce¬ 
ramic capacitors and 
large-diameter self-sup¬ 
porting inductors for 
radiation efficiency and 
DX performance un¬ 
matched by conventional 
multiband designs of 
comparable height 


-1 


For complete information 
concerning the HF6V & 
other Butternut products 
see your dealer or write 
for our free catalog 


•"H. 



BUTTERNUT 
ELECTRONICS 
CO. 

GARY AIRPORT 
BOX 356E Rte 2 
SAN MARCOS, TX 78666 


More Details? CHECK-OFF Page 100 
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QUALITY VHF/UHF KITS 
AT AFFORDABLE PRICES 

Call or Write for FREE CATALOG 

(Send SI 00 or 3 IRC's tor overseas mailing) 

See our full page ad in 73 Magazine 



FM TRANSCEIVERS 
FM & AM RECEIVERS 
FM EXCITERS & XMTRS 
FM & SSB POWER AMPS 
RECEIVING & TRANSMITTING 
CONVERTERS FOR FM & SSB 
LOW-NOISE PREAMPS 
CWID’s, COR’s, RFTIGHTCASES 
For Repeaters. Links. OSCAR. 

ATV, Mobile. Base, Scientific 


hamtronics, inc. 

65-RMOUL RD • HILTON NY 14468 

Phone 716-392-9430 
Hamtronics ' is a registered trademark 
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Beck's Grove. Oswego Road. Rome Activities lor Hams 
and non-Hams. door prizes, presentations ot an educa¬ 
tional and scientific nature, the area's largest Flea Mar¬ 
ket An early brunch will be available as well as a fine 
buffet dinner Talk-in on 28/88 and 146 55 simplex 
Beck s Grove has overnight parking for campers as well 
as fly in capabilities For information Rome Radio Club. 
P O Box 721, Rome. NY 13440 

NEW YORK: The Putnam Emergency Amateur Repeater 
League s first annual indoor Hamfest. Saturday. May 8. 9 
AM to 4 PM. JFK Elementary School. Foggintown Road, 
off Route 312. Brewster General admission 50« Exhibi¬ 
tors $2 00 Talk-In on 52 and 146 135/144 535 For infor¬ 
mation/advance table registration Frank Konecnik. 
WB2PTP. RD1-224C. Carmel. NY 10512 

NEW YORK: The Lonfl Island Mobile Amateur Radio 
Club's Hamfair 82. May 23. Islip Speedway. Long Island 
General admission $2 00. exhibitors $5 00 per car space 
Refreshments available Door prizes and special prizes 
drawn all day from 9 AM to 4 PM Talk-in on 146.85 For 
information call Sid Wolln. K2LJH (516) 379-2861 or Hank 
Wener. WB2ALW (516i 484 4322 (evenings). 

NORTH CAROLINA: The Durham FM Association s an 
nual Durhamfesl. May 15, South Square Mall, U S 15-501 
south Admission $3 50 including dealers Prizes, flea 
market, free tailgating spaces, overnight parking Talk-in 
on 147 825/225 For information Durhamfesl. Box 777. 
Hillsborough. NC 27278 

OHIO: The Champaign Logan Amateur Radio Club's an 
nual Hamfest and Flea Market. Sunday. June 13. Logan 
County Fairgrounds. Bellefontaine Gates open 7 AM 
EDST Hourly prize drawings 9 AM to 3 PM Major prizes 
of $200. $100 and $50 drawn at 3 PM Tickets $1.50 ad 
vance. $2 00 door Tables $3.00 advance Contact M A 
Griswold, W8JXM, PO Box 301. Urbana. OH 43078 for 
information, tickets or tables 

OHIO: The 15th annual Goodyear ARC Hamfest. Sunday 
June 13. 10 AM to 5 PM. Goodyear Wmgfool Lake Park 
near SR224 and 43 east of Akron Family admission $2 50 
advance. $3 00 gate Outside flea market $1 00 per 
space Inside dealers $5 00 per table Suggest resen/a 
tions Prize drawings throughout day Grand prizes First 
— Kenwood TS 830S second — Yaesu FT 290R. third — 
Kenwood TR 2500 and more Ladies' prizes too For tick 
ets and information SASE to Don W Rogers, WA8SXJ 
161 S Hawkins Avenue. Akron. Ohio 44313 (216) 
864 3665 

OHIO: The Athens County ARA annual Hamfest, Sunday 
May 16. Athens City Recreation Center. East State St.. 8 
AM to 4 PM Free flea market for electronics-related 
items Setup 7 AM Tickets $1 advance $2 gate Nearby 
restaurants and recreation area Talk-in on 34/94 For in¬ 
formation SASE to ACARA. PO Box 72. Athens. Ohio 
45701 or telephone Joe Follrod. WB8DOD, (614) 
797 4874 

OHIO: The Ohio Radio Club and Ihe Ottawa County Ama 
teur Radio Club and area dealers are sponsoring a Ham 
fest. May 23, Fremont. Ohio. Fairgrounds Gates open 8 
AM Dealer setup 7 AM Advance tickets $2 50. $3 00 
door Talk-in on 31/91 and 52 For table reservations/tick 
ets SASE to John Dickey. W8CDR. 545 N Jackson St.. 
Fremont. OH 43420 

OREGON: The Oregon State Ham Convention co-spon 
sored by the North Coast Repeater Association and the 
Oregon Tualatin Valley Amateur Radio Club. June 4 
June 6. Seaside Convention Center. Seaside Friday 12 
Noon to 5 PM, Saturday 8 AM to 9:30 PM. Sunday 8 AM to 
2 PM Registration $5 00/single, $7 00/couplo. $1 00 chil¬ 
dren A special ticket for a drawing of either an Icom 
2AT. 3AT. or 4AT plus extra tickets for mam prize draw 
mg will be given to those who preregister before March 
31 Registrations between April 1 and 30 will receive one 
extra ticket for mam prize drawing Seminars on receiver 
design, construction, contests and more Talk-in on 
146 52 and local repeater 145 45 For mformation/reser 
vations Doc McLendon. W7GWC. P O Box 920. Seaside. 
OR 97132 

PENNSYLVANIA: The 11th annual MARC (Milton Ama 
teur Radio Club) Hamfest. June 6. ram or shine. Allen 
wood Firemen's Fairgrounds. U S Rt. 15. 8 AM to 5 PM 
Advance registration $2.50. $3.00 gate XYLs and chil 
dren free Flea market, auction, contests Cash door 
prizes Camping and motels nearby Talk-in on 37/97. 
025/625 and 52 simplex For details Jerry Williamson. 
WA3SXQ. 10 Old Farm Lane. Milton. PA 17847 (717) 
742 3027 

PENNSYLVANIA: The 28th annual Breeze Shooters 
Hamfest, May 23. Noon to 5 PM. White Swan Amuse¬ 
ment Park. PA. Rt. 60 near Greater Pittsburgh Interna 
tional Airport. Registration $2.00 each. 3/$5 00 Free flea 
market, prizes, family amusement park Talk-In on 
146 28/88 or 29 0 MHz. Contact Joe Kyler. K3SJD. 4430 
Evergreen Road. Pittsburgh. PA 15214 (412)931-2756 

PENNSYLVANIA: The Warminster Amateur Radio Club s 
annual Hamfest. Sunday. May 16, Middletown Grange 
Fairgrounds. Wrightstown (near Philadelphia). 7 AM to 3 


Tristao Tower Co. 

209 733-2438 


Lou Tristao Introduces 
todays premier freestan¬ 
ding crankup tower line. 

• Hot Dipped Golvomzed Finish 

• Check 

• **• i# 

• Copoatv 4^— 

• Versatility _ 

• Strength Nlvv 

• Conservative Design IK^ 

• Ease of Installation 'Sfir 

Wo Invite VX 

Comparison! 

Complete engineering Coles 
avoiloble — to U8C Stondords 

Write or call tor 
complete Information 


I CRANK-UP TOWERS 
MASTS e TRAILER! 


P.O. BOX 3715 

VISALIA. CA 93278 



Keep those valuable 
issues of Ham Radio 
like new. Prevent 
smears, tears and 
dog ears. Bind 'em 
together and enjoy 
for years to come. 
You'll be happy you 
did! 

HAM RADIO BINDERS 

Beautiful buckram bound, 
rich brown material with gold 
embossing. These binders 
will really dress up your col¬ 
lection of Ham Radio. Year 
stickers included. 

□ HR-BDL $6.95 ea. 

3 for $17.95 

Please add $2.00 for shipping 
and handling. 

HAM RADIO’S BOOKSTORE 

GREENVILLE, NH 03048 



Tell 'em you saw it in HAM RADIO! 









HDigital 
Multimeter 




The Drake DM2350 Digital Multimeter is a 
convenient, small handheld liquid crystal 
display meter ideal for the serviceman or 
hobbyist This 3'/a digit meter is auto ranging, 
auto zeroing, has polarity indication, and an 
over r^nge warning signal Battery life is 
greater than 300 hours with a low battery 
indicator A continuity test sounds a signal 
when circuit resistance is less than 20 ohms. 
Dc accuracy Is a basic 0 8% 


Batteries probes. 20 amp current shunt, spare 
fuse and soft carrying case all included at $95 95 
Add $2 50 shipping and handling per order 
Send check with order and provide street address 
for UPS shipment Ohio residents add Sales Tax 
Charge card buyers may call toll free 

1-800-543-5612 


DRAKE 


In Ohio, or for 
information call: 

1-513 866-2421 


R. L. DRAKE COMPANY 

540 Richard Street Miamisburg Ohio 45342 

mm iNSTirunoNAL and oealca inquiries invited ^mm 




General Communication 
Industry 
Marine VHF 
Scanners 


Amateur Bands 


CB Standard 


CB Special 
Microprocessor 

Call or Write 
JAN CRYSTALS 


PO Bo« 06017 
Ft Myer». FI 33906 - 6017 
All Phones (813) 936 - 2397 


PM Admission $3 00 gate; $2 00 additional for each sell¬ 
er space Children and spouse free Preregistration by 
May 1. $1.00 off admission Door prizes every half hour 
starting 9 AM Talk-m on 147 690/090 and 146 52 simplex 
For information P O Box 113, Warminster. PA 18974 or 
call Bill Scott, KA3CHB after 6 PM (215) 249 0568 

PLAYBOY RESORT at Great Gorge. McAfee. NJ — the 
place to relax and enjoy — see all the manufacturers 
and dealers' exhibits — attend the vital and informative 
forums — renew oidacquaintancesandmakenew ones — 
all at the ARRL Hudson Division Convention. October 
30-31 Send SASE now for complete details to HARC. 
Box 528, Englewood. NJ 07631 

TENNESSEE: The ARRL Delta Division Convention and 
16th annual Knoxville Hamfest, May 22 and 23. Bearden 
High School. 8352 Kingston Pike. Knoxville. Saturday 9 
AM to 5 PM. Sunday 10 AM to 4 PM General Admission: 
$2 advance. $3 door All tickets good for grand prizes 
and door prizes Exhibitors $8/table both days. Salable 
one day Grand prizes: cash plus many door prizes 
Bonus prize Saturday morning drawn on advance tickets 
Forums: DX. ARRL. fast scan TV Women's programs, 
outdoor flea market, own tables Saturday banquet. 7 30 
PM. Sheraton Executive Park. Knoxville, tickets $15 00 
For information, tickets, reservations: Raymond Adams, 
N4BAQ. 5833 Clinton Hwy . Suite 203. Knoxville, TN 
37921 (615)688 7771 Days (615)687 5410 Nights 

TENNESSEE. The Humboldt ARC'S annual Hamfest. 
Sunday. June 6 at New Location — Bailey Park. N 22nd 
Avenue. Humboldt Tickets $2 00 Prizes, flea market, 
ladies' and children's activities. For information Ed 
Holmes. W4IGW. 501 N 18th Avenue. Humboldt. TN 
38343 

KNOXVILLE TENNESSEE: See World’s Fair while at 
tending 1982 Knoxville Hamfest and ARRL Delta Divi¬ 
sion Convention, Memorial Day Weekend (May 22-23) 
DX. computer, and technical forums; air-conditioned ex¬ 
hibit area, and large indoor/outdoor flea market make 
this Tennessee's largest Hamfest More information? 
(dealers, tickets, reservations) N4BAQ. 5833 Clinton 
Hwy . Suite 203. Knoxville. Tenn 37912 

VIRGINIA: The Ole Virginia Hams ARC of Manassas an¬ 
nounces its eighth annual Mid-Atlantic are Quality Ham 
fest. June 6. Prince William County Fairgrounds Gates 
open 8 AM Tailgating setup 7 AM Admission $4 00. chil¬ 
dren under 12 free, tailgaters $3 00 additional per vehi¬ 
cle Indoor/ouldoor exhibits. YL program, refreshments 
available Fantastic prizes. Bring your family Talk-in on 
37/97 and 52 simplex. For information. Jim Lascaris. 
WA2QEJ. 11053 Camfield Cl., Manassas. VA 22110 

WEST VIRGINIA: The Tri-State Amateur Radio Associa¬ 
tion's 20th annual Huntington Hamfest, Sunday. June 
13. Camden Park off route 60 west 9 AM to 3 PM Regis 
(ration $3 per person Children under 12 free Flea mar 
ket $3 per space Overnight parking for self-contained 
RVs Talk-in on 146 04/64 and 146 52/52 W8VA. For infor¬ 
mation SASE to T A R.A . Inc , PO Box 4100. Hunting- 
ton. WV 25729 

WISCONSIN: The 7th annual Swapfest of the Green Bay 
Mike and Key. Saturday. May 22. Norwood School, cor¬ 
ner of 9lh and Norwood. Green Bay 8 AM to 3 PM Ad 
vance tickets $1 50 (by May 1). $2 00 door Tables $2 00/4 
ft. space Free admission for one for every 2 tables 
bought Door prizes Refreshments available Talk-in on 
146 52 and 147.72-12 For information: Robert Duescher, 
1011 13th Avenue. Green Bay. Wl 54304 

ONTARIO: The Guelph Amateur Radio Club's 7th annual 
Central Ontario Flea Market Saturday. June 5. 8 AM to 4 
PM. Regal Hall. 340 Woodlawn Road West. Guelph Ad¬ 
mission $200; under 12 free Vendors $3 additional. 
Tables available at $5 each Commercial displays, sur¬ 
plus dealers, computer software/hardware Refreshment 
concession For information Bob Lacombe. VE3IYE. 
(519) 843 4618 or Rocco Furfaro. VE3HGZ. (519) 824-1157 


OPERATING EVENTS 

“Things to do...” 

MAY 12-18: The Holland Amateur Radio Club will operate 
K8DAA with other participating stations for the Nether 
lands-American Bicentennial during Tulip Time Opera 
lions on all phone bands and possibly some CW One 
contact with K8DAA or two participating stations qual¬ 
ifies for certificate QSL to HARC. P O Box 92. Zeeland. 
Ml 49464 

MAY 15 A 16: The Rockingham County ARC will be oper 
ating from the Cape Hatteras Lighthouse on the Outer 
Banks of North Carolina This is the tallest brick light 
house in the country and is designated as a National 
Historic Landmark Operating frequencies 30 Kc up 
from bottom of general portion of each band, phone and 
CW 


HATRY 

Your 

ANTENNA 

Headquarters 



MhU 


Hustler 

Antenna \ 
Specialists 

Lars 

hh To\A/er 

& 


Ro 


Books from 
ARRL, Bash, 
Hayden, Ameco, 
Shrader 


HATRY ELECTRONICS 

500 LEDYARD STREET 
HARTFORD, CT 06114 

( 203 ) 527-1881 

SHIPPING F O B. HARTFORD. CT 


More Details? CHECK-OFF Page 100 
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Lightning s sialic 
Protectors 


Protects sensitive solid state components in your 
equipment from high-surge voltages produced by 
nearby lightning strikes, high wind, and static 
build up. Even distant storm fronts are known to 
cause damaging surges without warning or time 
for grounding 

The replaceable Arc-Plug™ cartridge, which can 
fire thousands of times, utilizes a special ceramic 
gas-filled tube with precisely tailored firing speed 
and level, safely by passing surges to ground 
Standard air-gap devices are ineffective due to 
their erratic performance 

Transi-Trap Protectors are the first devices in 
the industry designed with Isolated ground 
This keeps damaging arc-energy off the chassis 
and routes it directly to ground. 


Models Available: iso ohms 200 w 
models are most sensitive best lor RCVRS 
and XCVR's 2 kW models designed lor amps 
All models include Arc Plug cartridge ) 

with UHF Connectors 

Model IT Protector UHF type T connector 
handles 200 W output thru 2 meters $19 95 
Model R-T Protector, handles 200 W output 
thru 500 MHz $29 95 

Model HV Protector, handles 2 kW output 
thru 500 MHz $32 95 

with N Connectors 
Model LT / N Protector. N type T connector 
hanoles 200 W output thru 1 GHz $39 95 
Replacement Arc-Plug Cartridges 
tor Models LI $9 95. LT/N $19 95. 

R I $9 95. HV $12 95 


Ohio residents add Sales Tax MasterCard. Visa, checks accepted. Order by phone or mail 
AloruIMa transj trap Protection Systems are oesrQned » reduce lire hazards or ugh!rung mduceo surges 
Ihesa devices however me nor preveni Me or damage caused Or a deed smart to antenna r» olher structure 


■ALPHA.PCLTA comaaumicattoms 

P.O. Box 571, Centerville, Ohio 45459 • (513) 435-4772 



HAM SHACK 


808 N. Main • Evansville. IN 47711 

TEN-TEC Sol(d Stale al Affordable Prices 


546 Omni-CXcvr $975 

580 Delta 679 

525 Argosy_439 


AEA Morsematic MM-2Keyer 125 

AEA MBA Reader 269 

AEA Isopole 144 MHz 35 

ALLIANCE H073 99 

ASTRON RS12A 69 

A2DEN PCS-30001300 289 

BENCHER BY-1 36 

BUTTERNUT HF6V Vertical 99 

CUBIC Astro 103 1150 

DAIWA CNA2002 2.5 KW Auto Tuner 425 
HALCT210O 695 

HY-GAINTH7 DX 695 

HY GAIN HAM IV Rotator 169 

ICOM 720A/PS15 1275 

ICOM 251A 585 

ICOM 2AT 235 

KLM KT34XA 465 

KLMKT34A 315 

KANTRONICS Interface 169 

MFJ 496 Keyboard 289 

MIRAGE B1016 239 

SANTEC144//.P2m Hand-Held 295 


812-422-0231 

L M0N-FRI 9AM-6PM • SAT 9AM-3PM j 

k Vnte for our new and used equipment list 


GOTHAM 

ANTENNAS 

(305) 294-2033 



SMALL LOT TRAP QtPOLES 

MODEL BANDS LGTH PRICE 

TSL 8040 80 40 78 S49 95 

TSL 4020 40 20 15 40 S47 95 

SMALL LOT SHORTENED DIPOLES 

SL 8010 80 40 20 75 

15.10 

SL 160 160 130 

SL 80 80 63 

SL 40 40 15 33 

FULL SIZE PARALLEL DIPOLES 

F PD 8010 80 40 20 130 $49 95 

15 10 

FPD 4010 40 20 15 10 63 $44 95 

NEW' PORTABLE VERTICAL 1 IDEAL FOR 
APARTMENTS CAMPING TRAILERS' 

Folds to 5 Package No Radials Required 
Fully Assembled Full Legal Limit 1 1 VSWR 
MODEL BANDS HGHT PRICE 

PV 8010 80 10 13 $59 95 

PROVEN DESIGN GOTHAM ALL BAND 


VERTICALS 


V 160 

160 80 40 20 23 

S39 95 

» 

15 106 


V 80 

80 40 20 23 

$37 95 


15 10 6 


’ V *0 

40 20 15 10 6 23 

$35 95 


I FAMOUS GOTHAM QUADS 

2 Elements — 3 Bands Complete $119 95 
CHAMPIONSHIP GOTHAM BEAMS 
Full Sue Complete Irom $79 95 
DEALER INQUIRIES INVITED 

CALL OR SEND LARGE SASE FOR CATA 
LOG Shipping Dipoles & Verticals 
$2 50 USA $7 00 Canada $5 00FPO APO 
Beams & Quads Shipped UPS or Freight 
Collect Fla add 4°„ Sales Ta» 

1415 First St. • Key West, FL 33040 


$59 95 

$36 95 
$35 95 
$34 95 


MAY 16 & 17: W7AQ. the Yakima Amateur Radio Club, 
will operate a special event station In commemoration ol 
the second anniversary of the eruption o» Mt Saint 
Helens In Washington State Join us at 1000 May 16 to 
0200 May 17 UTC Frequencies will be 25 kHz up from 
bottom of General phone edge. CW up 25 kHz from Nov¬ 
ice band edge and at 14.050, all ± QRM and band condi¬ 
tions A QSL will be available for a SASE to W7AQ. Yak¬ 
ima ARC. P O Box 9211. Yakima. WA 98909 

MAY 21-30: The Wiesbaden Amateur Radio Club an¬ 
nounces its seventh annual expedition to Liechten¬ 
stein. callsign DA1WA/HB0. CW. phone and RTTY. all fre¬ 
quencies. 10 to 160 meters including three new WARC 
bands CW operations for American stations will be at 
tempted at 3.725 and 21 120 MHz between 1900 and 2100 
EST Stateside OSLs SASE to Stephen Hutchins. Box 
4573. APO New York 09109 


MAY 22 A 23: The Clark County Amateur Radio Club. 
W7AIA. announces the 2nd annual Mount Saint Helens 
QSO Party May 22 0001 UTC through 2359 UTC May 23 
Frequencies SSB - 3 805. 7.230. 14 280. 21.360. 28.505. 
CW - 3.705. 7.105. 21 105. 28 105 VHF - Various Van- 
couver and Portland area repeaters To apply for a Mt 
Saint Helens Award, send log information or QSL card 
and $2.00 (or 8 IRCs) to Award Manager. W7AIA. P O 
Box 1424. Vancouver. WA 98668 All proceeds from the 
award will go to the Reid Blackburn Scholarship Fund 
which has been established by the Vancouver news¬ 
paper "The Columbian" Reid. KA7AMF. an active mem¬ 
ber of the club, lost his life during the disastrous erup¬ 
tion of May 1980 while monitoring a U.S.G.S observation 
station near the base of Mt. Saint Helens. 


MAY 22 TO JUNE 7: The Smiths Falls Amateur Radio 
Club will be operating a special events station. CZ3SFR. 
on all HF bands and 2 meters VHF. commemorating the 
150th anniversary of the Rideau Canal System linking 
Ottawa and Kingston For a special QSL send business 
SASE to PO Box 215. Smiths Falls. Ontario. Canada 
K7A4T1 


MAY 29 A 30: The Neffs Area Amateurs (Belmont County) 
will operate WB8TQG. the smallest Ham Radio shack in 
Neffs. Ohio Work us and let us know if you have a small¬ 
er one May 29 1600Z to May 30 2200Z Frequencies 
Phone 146 46. 28 610. 21 410. 14.340. 7.265. 3.965. CW 
28.120. 21 120. 7 120. 3.720 Certificate for OSL card and 
business SASE to WB8TOG. Floyd. PO Box E. Neffs. 
OH 43940 


MAY 29 A 30: The Orange County ARC will operate 
WB2TSA to celebrate the Club's tenth anniversary and 
the Diamond Jubilee of the city of Port Jervis. New York 
May 29 1400 2200 UTC and May 30 140G2000 UTC Fre¬ 
quencies: 10 kHz up from lower General phone bands 
SASE for OSL to OCARC. PO Box 434, Cornwall-On- 
Hudson. New York 12520 

MAY 31: The Bishop Amateur Radio Club will operate 
KA6AMT from the Mule Capitol of the World. Bishop. 
California. In recognition of the annual Mule Days cele¬ 
bration. Frequencies Phpne — 3.905, 7 240. 14 295. 
146 34/94 For certificate SASE to: Bishop Amateur 
Radio Club. P.O. Box 1024. Bishop. CA 93514 


JUNE 5: The Pennyroyal Amaleur Radio Society's annual 
Jefferson Davis QSO party, on Saturday. 1500 to 2400 
UTC Suggested frequencies 3.940. 7.260,14.310. 21.410 
and 28.610 MHz phone and 3.730 MHz CW An attractive 
certificate for contacts made that day will be available 


JUNE 5 A 6: Fort Delaware, on Pea Patch Island. Dela 
ware, will be the site of a mini-expedition by Wilmington 
area hams operating in the General portion of the HF 
bands during daylight hours only, each operator using 
his own call and the Fort Delaware identifier Operators 
include N3ACU. Doug; N3ARU, Dwight; N3ARV. Ned; 
KB3HZ. Allen; KB3PD. Rick This will be the first HF 
Amateur communications Irom the fort In the middle of 
the Delaware River where many Confederate prisoners 
of war were held during the Civil War Commemorative 
OSL cards will be issued for contacts supplying SASEs 


JUNE 12: The Tri-City Amateur Radio Club will operate a 
special event station from the replica of Stonehenge, 
near Maryhill. Washington W7VPA will operate from 
1600 to 0100 UTC on or near 3.900. 14.290. 28 690 and 
146.52 An attractive certificate will be awarded Send 
QSL info and $1.00 to W7VPA, Special Event. P.O Box 
73. Richland. WA 99352 

TO MILITARY COMMUNICATORS: If you have ever served, 
or are currently serving, with the U.S. Army Signal Corps, 
either in the military or as a civilian employee, you are in¬ 
vited to join the U.S Army Signal Corps Association. 
Communicators from sister services and allies are also 
welcome to join. Members of the Association receive 
copies of the Army Communicator, the voice of the Sig¬ 
nal Corps, as a benefit of membership Additional Infor¬ 
mation and applications tor membership are available by 
contacting Signal Corps Association. P.O. Box 7740. 
Fort Gordon. Georgia 30905 
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Radio 

Handbook 


by Bill On 


NEW 22nd EDITION 


The Radio Handbook 
has been a best seller for 
over 45 years. This 
brand-new edition covers 
in complete detail all of 
the latest state-of-the-art 
advances in electronics. 
Hams and engineers alike 
will find this handy, 
single-source reference an 
invaluable aid. Chock- 
full of projects from sim¬ 
ple test equipment to 
complex receivers and 
amplifiers. Chapters in¬ 
clude an explanation of 
Amateur Radio commu¬ 
nications, electronic and 
electrical theory, tubes 
and semiconductor de¬ 
vices; a special chapter 
on RFI and more . . . 
This invaluable book is a 
must for every ham- 
shack. Orders yours 
today and save. 1136 
pages. ©1982 D21874 

$34.95 

Please add $2.00 for shipping and handling. 


ham radio’s 

BOOKSTORE 

Greenville, NH 03048 


Now, portable 
electric power 
that’s as reliable 
the sun. 


Get uninterrupted, maintenance- 
free electric energy for years. 

Introducing SolarTrek™ a new and 
innovative line of portable solar- 
powered generators. Utilizing photo- 
voltaics. SolarTrek simply and safely 
converts sunlight directly into electri¬ 
cal energy 

Available in many power-rated 
models, each system comprises a 
solar cell array, battery storage pack 
(for full power on rainy days and at 
night) and solid-state controller. Each 
boasts one-person portability, rugged 
design and superior reliability. 

With SolarTrek you can have fuel- 
free. maintenance-free and pollution- 
free electrical power Year after year. 
Day or night. Ram or shine Anywhere 
in the world 

Modular design lets you plan for 
any power requirement. 

SolarTrek is modular and upgrade- 
able. The basic system will power 
tools, appliances, communications 
and refrigeration equipment, and 
lighting. Add power anytime by ex¬ 


panding the solar array All systems 
offer a choice of batteiy packs and 
AC or DC output 

SolarTrek requires no technical ex¬ 
pertise to operate There are no mov¬ 
ing parts. Set-up is a simple matter ol 
three quick-connect components and 
tilting the array toward the sun 
SolarTrek eliminates the problems 
associated with conventional portable 
generators. Now you can have a fuel- 
free. trouble-free source of electric 
power that will last as long as the sun 
Send $3 for a product brochure 
that describes many practical 
and economical 
uses, to: Solar Innovations 
Corp., 18Cloverdale Ave.. 
Salem, MA 01970 


SOLAR INNOVATIONS 
CORPORATION 


111 I 1 1 1 , 



I'm interested in energy independence. 

Enclosed is $_to cover postage and 

handling. Please send the following product 
information 

□ SolarTrek portable systems ($3) 


•' ! 


Address 


State_Zip- 

Return to Solar Innovations Corp 
18Cloverdale Ave., Salem, MA 01970 


More Details? CHECK-OFF Page 100 
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Model 593 




Single Pole 3 
Position with 
grounding ol all 
unused positions 
Crosstalk (mea- »- 
sured at 30 MHz) is -45db between ad- 
lacent outlets and 60 db between alter¬ 
nate outlets 


Model 594 



• 2 Pole 2 Position 

• Crosstalk 45db 
(measured at 30 
MHz) 


Specifications for both switches 

• Power t KW-2 KW PEP 

• Impedance 50-75 ohms 

• VSWR 1.2:1 up to 150 MHz 

• Dimensions IV high. 5" wide. 3‘ deep 

• Weight 1 lb 

• Mount Wall or desk 

Available at your B&W dealer 




Barker & Williamson. Inc 
10 Canal St Bristol. Pa 19007 
Telephone (215) 788-5501 


ALL BAND TRAP 
VERTICAL ANTENNAS! 


FULL WAVE - All Bands) Automatic Selection with 

proven Hi-Q Traps 3 Modeis-ALL self supporting * Ground 
or root mount HI STRENGTH FIBERGLASS TUBING 
OVER - ALL NO WOBBLY LUMPY TRAPS • NO UN¬ 
SIGHTLY CLAMPS needed - Sue 1 1/4" a* the way up - 
Traps hidden nside You can use it in a I ft. aa. Backyard 
FOR APARTMENTS. MOBILE HOMES - CONDOS au 
where minimum space and neat appearance la MAND¬ 
ATORY! Instant **Drlve In’ground mount flnctuded) Use with 
or without radiate (included) (All angle roof mount - Eit/a) 
COMPLETELY PRETUNED-NO ADJUSTMENTS NEED¬ 
ED EVER) NO TUNER NEEDED FOR MOST TRANS- 
CIEVERS I Use - RG8U feedtoe any length I 2000 Watt 
PEP input power Shipped - PREPAID IN USA AssemAtaa 
in 10 min using only screwdriver WEATHERPROOF! 

No -AVTBO-IO- 5 Bind-29 If-*169 93 

No - AVT 40-10- 4 Band- 19 3“ - *119.95 

No - AVT20-10-3 Band- tt*6“-989 95 

« ND FULL PRICE FOR PP DEL IN USA (Canada la 
00 eitra for postage, clerical. Customs etc J or order using 
VISA MASTER CARO or AMER-EXP Ph 1-306- 
236-5333 9AM-6PM weekdays We ship In 2-3 
days AH Antennas Guaranteed for I year -10 day 
money hack trial Free Inf 

WESTERN ELECTRONICS 
Dept AR- 5 Heerney Ne 68847 


FACSIMILE 


COPY SATELLITE PHOTOS. 
WEATHER MAPS. PRESS' 

The Fa«s Are Clear on our lull sue 118• i ? 
wide) recorders Free Fa* Guide 


TELETYPE 


When it comes to 

AMATEUR 
RADIO QSL’s... 

it’s the 

ONLY BOOK! 

US or Foreign Listings 


P-X Noise Bridge 


1982 




Here they are! The latest editions. World 
famous Radio Amateur Callbooks, the 
most respected and complete listing of 
radio amateurs. Lists calls, license classes, 
address information. Loaded with special 
features such as call changes, prefixes of 
the world, standard time charts, world¬ 
wide QSL bureaus, and more. The U.S. 
Edition features over 400,000 listings, 
with over 70,000 changes from last 
year. The Foreign Edition has over 
370,000 listings, over 60,000 changes. 
Place your order for the new 1982 Radio 
Amateur Callbooks, available now. 


Each Shipping Total 


USCHIbook $18.95 *3.05 $22.00 

C Foreign 

Calibook $17.95 $3.05 $21.00 

Order both books at the same time for 
$39.95 including shipping. 


Order from your dealer or directly from 
the publisher. All direct orders add shipping 
charge. Foreign residents add $4.55 for 
shipping. Illinois residents add 5% sales tax. 


RTTY MACHINES. PARTS. SUPPLIES 


ATLANTIC SURPLUS SALES l?l?| 37? 0349 

3730 NAUTILUS AVt BROOKLYN NY 11224 


SAY YOU SAW IT 
IN 

HAM RADIO 


More Details? CHECK-OFF Page 100 


SPECIAL LIMITED OFFER! 

Amateur Radio 
Emblem Patch 
only $2.50 postpaid 


Pegasus on blue field, red lettering. 3" wide 
x 3" high. Great on Jackets and caps. 

ORDER TODAY! 


RADIO AMATEUR II i 

callbook inc 

Dept. F 

925 Sherwood Drive 

Lake Bluff, IL 60044, USA 



Learn the truth about your 
your antenna. 

Find its resonant fequency. 
Adjust it to your operat¬ 
ing frequency quickly and 
easily. 


It there is one place in your station where 
you cannot risk uncertain results It Is in 
your antenna 

The Palomar Engineers R-X Noise Bridge 
tells you il your antenna is resonant or 
not and, if it is not. whether it is too long 
or too short All this in one measurement 
reading And it works just as well with 
ham-band-only receivers as with general 
coverage equipment because it gives 
perfect null readings even when the 
antenna Is not resonant It gives 
resistance and reactance readings on 
dipoles, inverted Vees, quads, beams, 
multiband trap dipoles and verticals No 
station is complete without this up-to- 
date instrument 

Why work in the dark? Your SWR meter 
or your resistance noise bridge tells only 
halt the story Get the instrument that 
really works, the Palomar Engineers R-X 
Noise Bridge Use it to check your 
antennas from 1 to 100 MHz And use it 
in your shack to adjust resonant frequen¬ 
cies ot both series and parallel tuned cir¬ 
cuits Works better than a dip meter and 
costs a lot less Send (or our free 
brochure 

The price is $59 95 in the U S and 
Canada Add $3 00 shipping/handling 
California residents add sales tax 









Fully guaranteed by the originator of 
the R-X Noise Bridge. ORDER YOURS 
NOW! 


Palomar 

Engineers 

Box 455. Escondido. CA. 92025 
Phone: [714] 747-3343 
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A fresh idea! 



Our new crop of tone equipment is the freshest thing growing in the encoder/decoder 
field today. All tones are instantly programmable by setting a dip switch; no counter 
is required. Frequency accuracy is astonishing ±. 1 Hz over all temperature extremes. 
Multiple tone frequency operation is a snap since the dip switch may be remoted. 

Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones. 
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus d 
19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there’s no 
need to mention our one day delivery and one year warranty. 


J \rnSS COMMUNICATIONS SPECIALISTS 

426 West Tafl Avenue, Orange, California 92667 
(800) 854-0547/California: (714) 998-3021 




THE EVOLUTION OF A CHAMPION! 

FT-101ZD Mk III 



w m 


The FT-101ZD Mk III is the latest chapter in the success story of the FT-101 line. 
Armed with new audio filtering for even better selectivity, the FT-101 ZD now 
includes provision for an optional FM or AM unit. Compare features and you’ll see 
why active operators everywhere are upgrading to Yaesu! 


Variable IF Bandwidth 

Using two 8-pole filters in the IF, Yaesu's pioneering variable band¬ 
width system provides continuous control over the width of the IF 
passband — from 2.4 kHz down to 300 Hz — without the short¬ 
comings of single-filter IF shift schemes No need to buy separate 
filters Tor 1.8 kHz, 1.5 kHz, etc. 

Improved Receiver Selectivity 

New on the FT-101 ZD Mk III is a high-performance audio peak/notch 
filter. Use the peak fitter for single-signal CW reception, or choose the 
notch filter for nulling out annoying earners or interfenng CW signals. 
In the CW mode, you can choose between the 2.4 kHz SSB filter and 
an optional CW filter (600 or 350 Hz) from the mode switch 

Diode Ring Front End 

The FT-101ZD now sports a high-level diode ring mixer in the front 
end This type of mixer, well known for its strong signal performance, 
is your assurance of maximum protection from intermod problems on 
today’s crowded bands. 

WARC Bands Factory Installed 

The FT-101 ZD Mk III comes equipped with factory installation of the 
new 10, 18, and 24 MHz bands recently assigned to the Amateur 
Service at WARC. In the meantime, use the 10 MHz band for monitor 
ing of WWV! 

RF Speech Processor 

Not an additional-cost option, the FT-101 ZD RF speech processor 
provides a significant increase in average SSB power output, for 
added punch in those heavy DX pile-ups The optimum processor 
level is easily set via a front panel control 


Worldwide Power Capability 

Every FT-101 ZD comes equipped with a multi-tap power transformer, 
which can be easily modified from the stock 117 VAC to 100/110/200/ 
220/234 VAC in minutes A DC-DC converter is available as an option 
for mobile or battery operation 

Convenience Features 

Designed fundamentally as a high-performance SSB and CW trans¬ 
ceiver. the FT-101 ZD includes built-in VOX, CW sidetone. semi¬ 
break-in T/R control on CW, slow-fast-off AGC selection, level 
controls for the noise blanker and speech processor, and offset tuning 
for both transmit and receive The Mk III optional FM unit may be used 
for 10 meter FM operation, or choose the optional AM unit for WWV 
reception or VHF AM work through a transverter (AM and FM units 
may not both be installed in a single transceiver) 

Full Line of Accessories 

See your Yaesu dealer for a demonstration of the top performance 
accessories for the FT-101 ZD, such as the FV-101Z External VFO, 
SP-901P Speaker/Patch. YR-901 CW/RTTY Reader. FC-902 Antenna 
Tuner, and the FTV-901R VHF/UHF Transverter Watch for the 
upcoming FV-101DM Digital Memory VFO, with keyboard frequency 
entry and scanning in 10 Hz steps! 

Nationwide Service Network 

During the warranty period, the Authorized Yaesu Dealer from whom 
you purchased your equipment provides prompt attention to your 
warranty needs For long-term servicing after the warranty period. 
Yaesu is proud to maintain two fully-equipped service centers, one in 
Cincinnati tor our Eastern customers and one in the Los Angeles area 
for those on the West Coast. 


Note: A limited quantity of the earlier FT-101ZD (with AM as standard feature) is still available See your Yaesu dealer FT-101ZD Mk III 

designates transceivers bearing serial #240001 and up, with APF/Notch filter built in and AM/FM units optional 681 


Puce And Specifications Sub|ect To 
Change Without Notice Or Obligation 
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YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007 
YAESU Eastern Service Ctr.. 9812 Princeton-Glendale Rd.. Cincinnati. OH 45246 • (513) 874-3100 
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Superior dynamic range, auto, antenna tuner, 

QSK, dual NB, 2 VFO’s, general coverage receiver. 


The TS-930S is a superlative, high per¬ 
formance, all-solid state, HF transceiver 
keyed to the exacting requirements of the 
DX and contest operator. It covers all 
Amateur bands from 160 through 10 
meters, and incorporates a 150 kHz to 
30 MHz general coverage receiver having 
an excellent dynamic range. 

Among its other important features are, 
SSB slope tuning, CW VBT, IF notch filter, 
CW pitch control, dual digital VFO's, CW 
full break-in, automatic antenna tuner, 
and a higher voltage operated solid state 
final amplifier. It is available with or 
without the AT-930 automatic antenna 
tuner built-in. 

TS-930S FEATURES: 

160-10 Meters, with 150 kHz - 30 MHz 
general coverage receiver. 

Covers all Amateur frequencies from 160 10 
mclers. including new WARC. 30. 17. and 
12 meter bands, on SSB. CW. FSK. and AM 
Features 150 kHz 30 MHz general cover 
age receiver. Separate Amateur band 
access keys allow speedy band selection. 
UP/DOWN bandswttch changes In 1-MHz 
steps. A new. Innovative, quadruple con 
version, digital PL1. synthesized circuit 
provides superior frequency accuracy and 
stability, plus greatly enhanced selectivity. 
Excellent receiver dynamic range. 
Receiver two-tone dynamic range. 100 dll 
typical (20 meters. 500 Hz CW bandwidth, 
at sensitivity of 0.25 pv. S/N 10 dU). 
provides the ultimate In rejection of 
IM distortion. 

All solid state. 28 volt operated 
final amplifier. 

The final amplifier operates on 28 VDC for 
lowest IM distortion. Power Input rated at 
250 W on SSB. CW. and FSK. and at 
80 W on AM Final amplifier protection 
circuit with cooling fan. SWR/Power 
meter built-in. 

Automatic antenna tuner, built-in. 

Available with AT-930 antenna tuner built 
in. or as an option. Covers Amateur bands 
80 10 meters, including the new WARC 
bands. Tuning range automatically 


pre-selected with band selection to mini 
mlze tuning time. "AUTO-THRU" switch on 
front panel. 

' CW full break-in. 

CW full break in circuit uses CMOS logic IC 
plus reed relay for maximum flexibility, 
coupled with smooth, quiet operation. 
Switchable to semi-break-in. 

Dual digital VFO's. 

10-Hz step dual digital VFO's Include band 
information Each VFO tunes continuously 
from band to band. A large, heavy, flywheel 
type knob Is used for Improved tuning ease 
f .F. Set switch allows fast transmit 
frequency setting for split-frequency opera¬ 
tions. A-B switch for equalizing one VFO 
frequency to the other. VFO "Lock" switch 
provided. RIT control lor ±9.9 kHz receive 
frequency shift. 

Eight memory channels. 

Stores both frequency and band Informa 
lion. VFO MEMO switch allows use of each 
memory as an independent VFO. (the 
original memory frequency can be recalled 
at will), or as a fixed frequency. Internal 
Battery memory back-up. estimated I year 
life. (Batteries not Kenwood supplied). 

Dual mode noise blanker (“pulse” 
or “woodpecker”). 

NB-I. with threshold control, for pulse type 
noise. NB-2 for longer duration 
"woodpecker" type noise. 

SSB IF slope tuning. 

Allows independent adjustment of the low 
and'or high frequency slopes of the IF 
passband. for best Interference rejection. 
CW VBT and pitch controls. 

CW VBT (Variable Bandwidth Tuning) 
control tunes out Interfering signals. CW 
pitch controls shifts IF passband and sintul 
taneously changes the pitch of the beat 
frequency. A "Narrow/Wide" filter 
selector switch Is provided. 

IF notch filter. 

100-kHz IF notch circuit gives deep, 
sharp, notch, better than -40 dB. 

Audio filter built-in. 

Tuneable, peak-type audio filter for CW. 

AC power supply built-in. 

120. 220, or 240 VAC. switch selected 
(operates on AC only). 


• Fluorescent tube digital display. 

Fluorescent tube digital display has analog 
type sub-scale with 20-kllz steps. Separate 
2 digit display Indicates RIT frequency shift. 
RF speech processor. 

RF clipper type processor provides higher 
average "talk power plus improved Intelli¬ 
gibility. Separate "IN" and "OUT" front 
panel level controls. 

One year warranty. 

The TS-930S carries a one year limited 
warranty on parts and labor. 

Other features: 

• SSB monitor circuit, 3 step RF attenuator. 
VOX. and 100-kHz'marker. 

Optional accessories: 

• AT-930 automatic antenna tuner. 

• SP 930 external speaker with selectable 
audio filters. 

• YC. 455C I (500 Hz) or YG-455CN-I (250 Hz| 
plug In CW filters for 455-kHz IF. 

• YK-88CM 1500 Hz) CW plug-in niter for 
8.83-MHz IF 

• YK 88A I (6 kHz) AM plug in niter for 
8.83-MHz IF 

• MC-60 (S 8) deluxe desk microphone with 
UP/DOWN switch. 

• TL 922A linear amplifier. 

• SM 220 station monitor. 

• HC 10 digital world clock. 

• HS-6. HS-5. IIS-4 headphones. 

More information on the TS-930S is 
available from all authorized dealers of 
Trlo-Kenwood Communications 
1111 West Walnut Street. 

Compton. California 90220 

^KENWOOD 

... pacesetter in amateur radio 


Specifications and prices are 
subiect to change without notice or obligation. 







